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Spilled cil sullies the Persian Gulf 
ond shrouds of smoke from blazing 
Welly urn day to might in the after: 
math of tie pul war. Cleanup has 
besun, but battle scars will mark 
fe environment for decudes 
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and women tend threatened w idlife 
and (ayured AIKers, por | HAGCHerS, 
and reclaumn fore we while facing an 
inendine tidal wave of visitars. 
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As demand rises for more etectric- 
ty—and for more nuciear safe- 
elards—the nuclear industry 
unveils desiens for reactors said to 
he safer and more economical 
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A fast bastion of Marxism 
Leninion, Cutd scirty economic 
CO apse, O haf (ar ih b dere ri yin \ ey 
life continue to pulse on this island 
of tropical beatty 
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hwo hundred years ago a French 
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and water in the burning oll fields of — 
southern Kuwait. Their de foraging 
reflects the environmental plight of a region 


ravaged by the guif war. 











By THOMAS Y. CANBY senior assistant error 
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Mourning a foved one killed during (he Iraqi occupation, these Shiite Muslim women relum 
pach Thursday to weep and pour bottles of stented water on the grave In Kuwait City. This 





eection ol the walled cemetery, near the now destroyed Entertainment City amusement park, 
has been sel aside for civilian victims of the war 





A swim ina lake of gure ol! at Ahmadi dooms this cormorant to join tens of thousands of birds 
killed by slicks and oil pools from gushing sabotaged welis. Some oll lakes measure more 
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han a mile long and a yard deep. What to do abou! them ts undecided. Reorocessing the oil 
lor later use is possible but dilficull, and it is nota high priority. 
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No retres! sounds for an oll-covered corpse and a Soviet-duill lank wasting in @ Kuwarll ol 
field, Nearly forgatten in the euphoria of victory and the shock of environmental ruin were 
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some 100,000 killed in ihe fighting. In lrag, where water pipelines and treatment plants 
were bombed, more lives are threatened by contaminated water supplies. 





KIRTING ABANDONED BUNKERS and 


mindful of hidden Iraqi mines, we 





have driven deep into the tnferno of 


Kuwait's Ahmadi oil field. Fires of 


We stop for photographer Steve McCurry to 
shoot pictures, and [ take a count. Sixty-erht 
fountains of fire hurl smoke into the black can- 
opy overhead. Throughout this shattered fand 
flaming wells spew poicons 


} Puy 


more than Sit 
alott, each cSt pees wa ells, 1wnited ui} 
iInvAaAcners three WeEKS before, 


In this dark and surrealistic landscape a 


crizzle of soot and oil flashes in our beadhehts 


Lhe 


ane 


And stains our protective gauze masks 
cmoke 


the fouled desert air i chill 


loud blocks the midmorning sui 


20) feet in the air. 


wind, they 


Some of the fires [cap 


Twisting and writhing In the 


Evacuating invaders met a dead end on a highway 
leading oul of Kuwait City (facing page) when their 
convoy of commandeered vehicles was bombed and 
rocketed by allied alrcrait. The hulks were later 
shoved off to the shoulders for eventual removal 
Where no roads existed. thousands of vehicles loos- 


ened the desert’s thin protective anist during the war, 
experts worry thal intensified sandsiorms may result, 





their 
wellheads, The hottestwe give wide berth, lest 
the searing heat touch off our gas tank 

We explore an abandoned farm laid out 


amone the wells. ‘ Flisten 


resemble flaming tornadoes tethered to 


(srasses and trees 
black, oily to the towch. A faltering specter 
parts the twilight —a horse. need 
white Arabinn mare, Now tl 4a gaunt ghost, 





WS a Ltr 


pittably stained and matted with ou, It niuzcbes 
our headlamps oddly, as if craving light, then 
reaches for our offering of apples art] water, 
We know it soon will die in this befouled land. 

A few miles to the south, where the Persian 
the Arabian Penin 


sulla, another environmental atrocity assaults 


Cull washes tive sarnas o1 


the region. Here probably the largest oil spill 
ever known, covering some 600 square miles 
ol Sea surface, blackens oe miles cri i oASsthine 
and much of the wildlife it nurtured. Blasting 
pipelines and storage facilities and emptying 
loaded tankers, the [ragis deliberately epilied 
as much as six million barrels of crude—tIraqi 
as wellas Kuwait (map, pages 14-15) 

Like the air and sea, the land has felt 
‘T Rousands of militar 


1 4 eli: 


Wars favages 
surface in Saudi 
hs lentils 
A result. savs Farouk 
emote 
May De a Wor 
whipped up by the 
thomeal, the notorious northwesterlies. Para- 
ere the Kuowaiti amok 
hangs over the desert, falling oi and Soot 
Peal with the sand to form a brittle crust 

T wistted the gulf soon after the guns had 
stilled, when concern was beginning to locus 


on the wars environmental impact 


churning the cesert 
Arabia. 
allerec| the soil structure 


I t-Ray 


Sensing at Boston University 


i) ete 
Kuwait, and frag, have 


director of the (enter for 


ening of sandstorm: 





Coxe alls hi 
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| Came 
away appalled by the magnitude of the clisas- 
ter and the wantonness of the [raqis who pe 
tht only iy terns 


netratec it. I learned to 


j 
medical and scientific monitoring can ult 
is ruc cost 

The oil fires in Ruwait, ane the monstrous 
plume they exhaled, riveted the world's atten 
flames devoured 


renerating 


mately sess 


tion. Each day relentless 
varrels of o1l 
more than half a million tons of aerial pollut- 
ants, including sulfur dioxide, the kes 
nent of acid rain. Bille 
soxity pall race the winds 
Kuwait 


[ran; 


about five otthion 


CTT) pp 
wing two miles high, the 
osmuicien far beyond 
Black rains fell in Saudi Arabia and 
black snow greeted skiers in Kashmi 
more than 1,500 miles eastward 


Human health is alreacly being affected, in 





A lucky war veteran takes a late afternoon siroll at the 
Kuwait zoo. One of the few animals spared by Iraqis, 
this hippo—sulfering trom a skin infection from a 
stagnant pool—wandered from his pen and found 
grass io eat. One neighbor, a hardy elephant, sill has 
a bullet lodged in its shoulder, An injured bear died 
after red tape prevented ils being flown lo Saudi Ara- 
bia for surgery. lragis also slaughtered horses grazing 
near oll fields (below). 





ways and degrees perhaps never to be known 
with certainty. Respiratory ailments appear 
to be increasing markedly, And researchers 
worry about carcinogens in the great cloud 

Nor was there prospect of quick relief 
Three Texas fire-fighting crews and one from 
Canada were struggling to fly in equipment 
and contend with land mines and bureaucracy 
when Droved the country in mid-March. Two 
wells had been 
se were the east- 
est ones, Growing lakes of oilland submerged 
mines may delay the task for several vears. 

Hammad Butti, an employee of the Kuwait 
(1) Company in Al Ahmar, south of Kuwait 
City, had watched helplessly as the Iraqis blew 
up the wells. “Saddam Hussein tent down oil 
men from Trag, and they studied our opera- 
tion. If you didn’t cooperate, they would kill 
you. A month before the disaster they kicked 
ws out of the contral room, where I worked 

“On Sunday, February 17, they began to 
fire the wells. They putdynamiteinéach, puta 
SNC DY On each charee to direct the blast 
down Ward, and detonated it with on -‘electric 
[0D or £5 munutes they fired 
another well— boom!) Soon the sky was full of 
fire and smoke.” 


months later a hundred 





brought under control, butt 





charges: Every 


Mr. Hutti took me to see the control room, 
which had reguinated the flow of oi from the 
field to offshore tankers. “My chair was in 
that corner.” The room and tts computerized 
controls had been blown to smithereens 

We went to his home, half a cuplex of com- 
pany howsing, within earshot of the howling 
well fires: The pall of smoke hung low over- 
head, spreading darkness and cold. A film of 
grimy oil coated every Surface, including the 
skin and clothes of his 17 children. They gath- 
ered around ws, as clic his two wives, Fatima 
and Saada 

"How do you get them clean?” I asked. 
‘scrubbing, Fatima smd, kneading worn 
hands, “Still we are never clean.” 






JALF A BLOCK AWAY lived Nizar 
| Kawash and his wife and four chil- 
lren. Mir 
nurse, was ihn tharce of Lhe emergency 
room at the oil-company hospital, 

“We're treating many more bronchial and 
asthma cases,” he told me. “A lot of coughing 
and upper-throat infections.” [| encountered 
many Kuwaitis who felt intense anxiety about 
carcinogens and other unknowns that micht 
lurk in the hovering smoke. 

“It's hard on the children,” Mr. 
Rawash, “When they play outside, they turn 
black, like litth car mechanics: We cant let 
them g@o anywhere, for fear of mines and live 
cluster bombs.” From the living room we 
could hear an allied demolition team detonal- 
ing unexploded bombs that had been dropped 
on nearby lragi emplacements 

Most of the neighbors had fled, first from 
the Iraqis, then from the clouc. The family 
lived on food they had stored and sparse sup 
plies obtainable with ration cards. They gath- 
ered water from cisterns of abandoned homes. 

‘irs, Rawash showed me their Hock of 37 
chickens. (nce alabaster leghorns wort a 
orimy gray. “They stopped having when the 
smoke came. The roosters even stopped crow- 
ing.” Ahmed, nine, emerged from the hen- 
house beaming, a welcome first egg in hand 

[naused atthe vegetable garden. The plants 
were denac from the coating of oil and lack of 
imgation water 
meant so much,” 


Rawish, a professional 


eatcl 


“The eges and vegetables 
saicl Mrs. Kawash, falter 
ing. Then she blurted, “hate to have to ask 
for food, Yesterday | criec-all day.” 

What would they dof “The bombs didn't 
drive me oul and neither will the smoke,” saicl 
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Mr. KRawash, “How can [ leave the hospital 
when I'm most needed? I hope my wife will 


leave temporarily, with the children 


HIRTY MILES SOUTH of Kuwait (ity 
wisited A OnCE INnOVALVE HET! uilturi 


experiment station. Here | saw in 
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Cenuntineg setbacks faced the acting director 
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citile, sad Khalil A 
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oO and these are itt bad c 
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Hoo soaker and 

Mr. Al Dosari foresaw smoke-related prob 
(hemicals from 
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[ vrsited a prome agricultural region, cen- 
tered on the town of Al Watrah, Belore the war 
iminigrint workers in Uns har 


rhised an abundance of vecetables and [ruits, 


tigated ofS 


Chickens 2nd cers, We saw no living crop, fi 
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houses reeked of dead fowl. The thousands of 
workers hac returned to the Philippines, Ban 
giadesh, Sri Lanka, Pakistan, India, 
rational economies that had benefit 


ted from wares they sent home 
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PERSIAN GULF 
DESTRUCTION 
One of the world’s most polluted bodies 
of water, the Persran Gulf pavs heavily 
for its role as the Middle East's oi] high- 
way. A quarter of a million barrels of oil 
pollute tt each year, yet the gulf tikes 


more than five vears to flush contami- 
nated water through the harrow Strait of 








Hormaz, Oi] aside, gulf water is in places 


one and a half times more saline than the 
oceans. Still, numerous life-forms thrive 
on the shallow western side, where it is 
possible to stand chest deep in water two 
miles out. These shallows are ideal habi- 
tat for algar, the bottom link in a foie 
chain that has made the western gulf a 
prime fishery for millennia. The shallows 
are also the final resting place for the 
gulf war oil spills, given prevailing 
winds ancl currents, 
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At the Kuwait ¢oo, a handful of animals 
had survived the occupation, and these were 
suffering from neglect; some bore wounds 
inflicted by Iraqis who shot caged beasts for 
food or pleasure, Others had disappeared — 
believed abducted to lraq—while a fortunate 
few had been adopted by Kuwaitis, to be 
returned when the storm of war bad passed, 


Mf WAITS KNEW their environment was 
in dire trouble, but they had lost the 
means to measure the damage. Before 
the war this wealthy nation had sup- 
ported one of the premier scientific centers of 
the Middle East, the Kuwait Institute for Sci- 
entific Research. Now KISR was.ashell, plun- 
dered and partly destroyed. Before fleeing, the 
Iraqis left their familiar final insult by defecat- 
ing on the floors. 

T lotated a more modest lab, hidden in a 
seedy commercial section. There, in the semi- 
darkness of acity without electricity and living 
under the smoke, I spoke with technician 
Sabah Abdul-Wahab. “The Iraqis left three 
air samplers, We placed them on roofs of has- 
pitals, which have emergency generators.” 

She showed me the first air analveis since the 
fires began. As expected, it revealed a sharp 
increase tn sulfur dioxide. To my surprise, 
however, by stringent U.S. health standards 
the level still was safe. Sampling « broad range 
of smoke pollutants, a team of U. 5. experts 
tentatively concluded that the situation “does 
net appear to be life threatening.” 

The mounting stench outside the Interna- 
tional Hotel signaled another environmental 
problem: Trash was piling up, and the shat- 
tered national infrastructure could not cope, 

To the rescue came an unlikely convoy: 30 
dump trucks and loaders of Waste Manage- 
ment, Inc., of Chicago, tolling northward 
from Saudi Arabia behind George Villasana, a 
company vice president, “We came without a 
contract—we'll do the job, then see about 
money,” said Mr. Villasana. Dependence on 
foreigners, I learned, characterized pre-war 
Kuwait, and now their absence contributed 
much to the country's seeming paralysis. 

Among the flaming oi! wells of Kuwait, I 
saw dvnamited wellheads that had not caught 
fire, Gevysers of gray-brown crudé spurted 50 
and 60 feet inthe air. Around them grew small 
lakes of oil, and these caused great concern: 
What ifthey found their way down to the gulf? 

The gulf needs no more oil. 
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Nobody knows, aorever will know, the exact 
amount Saddam Hussein released, “Our best 
estimate is between four and six million 
barrels,” sand Capt. Robert E. Luchun of the 
U.S. Coast Guard, senior American spill 
adviser in Saudi Arabia. “Te's as if'a fleet of 
monster lankers ran aground.” 

Why the uncertainty? “In reality the spill 
was a series of releases,” Captain Luchun 


said. “Traqi artillery ruptured oi] tanks during: 


the battle for Al Kbafji, and oil owed into the 
gulf. The Iraqis released oil at the Sea Island 
loading area, off Kuwait—the largest spill. To 
top it off, they brought tn loaded tankers— 
seven, we think—and dumped their cargoes,” 

Nightmarish as the present spill ts, if four 
brave Kuwaitis had not tricked the [racjis, it 
could have been three times as large. 

“We worked by night because the Lraqis 
had spies,” recalled Khalid al-Othman, a 
refinery superintendent with the Kuwait Oil 
Company at Mina Al Ahmadi. “A 48-inch 
pipe carried oil from storage tanks down to Sea 
Island. These tanks held §.5 million barrels 
that the Iragis intended to release into the gulf. 
We secretly closed o valve the [raqis didn't 
know about and, to fool them, changed the 
valve indicator to ‘open.’ When they dyna- 
mited Sen Ishand to release the main spill, our 
valve held back these millions of barrels in the 
storage tanks." 


HE DELUGE of oil that was released 
struck a vital ecosystem, Gulf waters 
teem with life. "The gulf is shallow— 
only 110 feet deep on average,” 
explained John McCain of the Research Insti- 
tute of King Fahd University of Petroleum-and 
Minerals, “As a result, unique physical and 
biological processes promote vigorous growth 
of sea grasses and algae at the bottom, along 
with plankton in the water. For thousands of 
yeurs this productivity has supported fisheries 
of shrimp and finfish like mackerel, mullet, 
snapper, and prized hamour, or grouper,” 

On the Saudi side—the coastline hit by the 
oil—this shallowness translates into gentle 
beaches with wide intertidal zones, ‘These 
make the gulf an important region for migrat- 
ingand wintering wading birds, inclucing plo- 
vers and Sandpipers. Seaward, vast marine 
meadows support larvae and fry, 

Off the Saudi coast. chain of islands claims 
critical importance to wildlife. Two species 
of cormorants frequent them—the great 
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Fire fighters from the Kuwait Oi] Company spray foam to smoiher a two-week-old blaze at a sabotaged oll-tank 
fanm—one of the few early victories over lires Sel during Irag’s “scorched earth” retreal. Most burning oil facili- 
ties were surrounded by mines thal had to be cleared belore fire-fighting crews could even approach them, 
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Aliens ona fiery plain, environmentalists Rick Thorpe 
and Michael Bailey of Eartttrusi examine a field 
where the ground has bean encrusied with oil (right), 
Hazards have gone underground on the Kuwait City 
beach (top) as French soldiers ramove mines planted 
to foll a see assaull that never came. Al the edge of a 
nearby minefield, Musiims pray facing Macca. 


would have overtaxed the 


response capabilities of Western nations 


disaster that 


the international community 


United 


Meanwhile 
The 


dispatched two 


states foonst truard 


reacted 


racar-surveillance aircral 


7 | | I Ta 
pea equipped tO monitor sibecks he 


Action nl Cbeemnti A Iriirits 


tration (WUAA) sent aspill-trajec tory analyst 


ind Aiimospheru 


and the fish and W iditfe service designated a 


| - = 
pill-response hinlogist. All were veterans of 


| Fcc Valid - aay 0G 


i atk & 

Acwisers and 
Euront, Australia, and Japan. Compared wit! 
emergency responses familiar to the interna- 
tional group. however, the gulfcl 
appeared minuscule and irresolute 

Winds shifted, and the slick moved south- 
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Llewellyn of Ay ALTO rAd 
Wildlite 


Le Shi 


Chthman 


1 
YaOoOn. and 


sishne MEPA 


OMMSsionm iO 


eyed 


O GAUGE the enormity of the disaster, | 
flew in a Sauch helicopter with Az 
Aloman, MEPA'’s daily reconnats- 
Wear the KRuwart bordes 
were white 
spared them. Farther south the scene mvited 


SaAnce Scout 
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Cree, 


(Hishore, an immense film of ol called 
theen polished the sea and mirrored the som- 
her smoke cloud from the Kuwaiti oul fires. 


“Some of the oil is new— probably from leaks 
sacl ivis 
Floating in the sheen were chocolate mats 
Hl that had com 
to form.an envulsiin 
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af Sea Island off Ruavwait,” Alomar, 
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A tangle of oily tidal creeks, wewed from a few hun 
tred feet op, curl across the sand al low tide on the 
Saud! coast (facing page). One slick, shown red in an 
enhanced satellite image (bottom), choked coastal 
habitats on Abo Ali lslane 

Working under wartime conditions, the Saudi oov- 
emment set up a lone bird-cleaning center, where 
eeveral hundred birds were saved. Its beak taped to 
save volunteers’ fingers, an oil-covered cormorant 
nets the toothbrush treatment during a lifesaving bath 





spill-response team, a group ably led by Nizar 
Tawhg. By now | hacl come to Know and 
iimire the concerned individuals who wath- 
ered about this long table. Senior meteorolo- 
ist Wali Bakir Agha predicted the nextday 5 
WINKS and where they mightmove the al. Aziz 
Alomari described the fresh slick near Ras at 
Tanagib seen from our belicoptes 

Lmimnous news. came from Jay Rodstein, the 
NOAA spill-trajectory analyst: Oi] was near 
ing the north coust of Bahrain 

Abdul Rahman Al-Shahri gave the Aramco 


tndate: 320 men in the field had recovered 





[6,549 barrels of cil that day, A Dutch con- 
tractor hired [iy WPA PEoayvye a stmmilarl 
encouraging report, as cid an Amenecan finn 
recovering cil forthe Koval Commission 

At the eciee of the circle of oll fighters sat an 
anxious and dwindling group! private cori 
tractors, many of them American, With news 
af the spill, hundreds of ol-cleanup companies 
had seen a need and an opportunity and had 
afttered their services. A handful of representa- 
ives sat uneasily night after night, incurring 


costs, awaiting action by MEPA 





‘The arency seemed unable tomake the deci 

sons needed to protect Saudi wetlands and the 

Wildile and trheres thev supported. Almaai 

aly loreign teams visited the coast to-survey 
| 


i —e me +. an iy | i ‘a +L. 
he damage and prescribe cleanup procedures, 


bul tthe achion followed 


(OTN ED A iHOUP POInnne inward Trice 


Al Musallamivah Rav. favored habitat for 
| 


migrant wading birds. “There's too much 


O- Tn paCte beach to clean all of it,” said 





John Oestergaard, a Danish expert represent 
ing the International Maritime Organization 
The [ATO was coordinating imternitional 
aastance on the spill and has since set up a 
multimillton-dollar clemnup fund, “We'll try 

ave two or thifree sei Hons that are manage- 
LOE a) hin portant or mrilechlat 
Lpproaching the bay, we encountered a Lar- 
range use] by troops preparing for the 
erouncd war. Vehicle tracks churned the sand 
unico litter of spent missile launchers, This 
patch of desert would take vears to heal. 

Atwnter’s edge, oil-coated crabs lay ever 
where. “It's a relief that they've died,” said 
Tony Preen, an Australian brolegist whom the 
Saudis had asked for assistance. "A few days 
ago they were still struggling.” 

We trod a strange, oifl-soaked surface, wrir: 
kled dike arog, “Algal mat.” saad Mr. Preen 
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tis late morning, but under the oil clowd the only 
bright points are flaming wells—and tire tracks left 
by photographer Stave MeCurry’s car. The olly, sool- 
covered top layer of sand adhered lo the tires, 
uncovering the white desert surface undemesin. 


“Important habitat but dying under the oil,” 
We Can make use of the tide and natural 
fo remove ol] without cis- 


said John MecMurtrie, 


drainave channels 


turbing the surface,” 


nanagine director of Alba International of 


Oesterzaard had recognized 
Albaas one of the companies having t 
nology for cleaning fragile beaches 
Four camels wandered by, cropping marsh 
prass. [watched one place its mouth around an 


oiled tuft, hesitate, t 


scousnd. Wir 





1 tech 





en pass on 
Deacd fish acaticred the beach: cead conni- 
eretes; feathered shapes too 


And sO 


allucline 


rants, ceaal 


 Lermbli 
Vicviurtrie 


to the ease with which many bayiets 


Ancrusted bo 


hen Lay, 
unnecessary, Suc Mir 
could 
have been protectively boomed 

frustration Pree 
"Every coastal installation has been protected 
with multiple lines of booms. Yet we haven't 
been able to deploy a single meter of boom to 
protect natural habitats.” 


STi ar gnawed Lon 


if environ- 
shone 


It went tothe gulf’ s imperiled tur- 


Mm THIS DREARY ATMOSPHERT 


mental defeat, one small victor 





CAT ouWen 


thes. Keee-laving scison was approaching, 





and (ietre Wes Worry BbOUL The lures nesting 


erourncs. [he idands were barlly oiled and so 
littered with debris that the amphibians would 
lumber ashore and dig pits 


Slarcesy be able t 
Volunteers were needed, and helicopters 
impossible to come by. Disaster loomed 

Word reached the British Royal Air Force 
and itotfered Chinook copters. Royal Marines 
and their U.S. counterparts provided strong 
hands. In three days they tidied four island 
wards. “The day we finished, an 


early arriving hawksbill wacded onto an island 





maternity 
to nest,” said a pleased John Grainger of the 
Saud wildlife commission 
Crurmeanh island, With its Many Mangroves, 
Was anothermajorconcern, Don Kane, aspill 
response specialist with U.S. Fish and Wild- 
life, had worked with three other volunteers to 
lay 1,100 feet of protective boorm across tical 
carrying oll among the trees. We 
boated to Gurmah to check on them 

Wearing high boots, We crossed immense 


Chan heis 





he tallest came 


alee mais to (he Mangroves 
chin kaldd Mir. Kane, 
“but for Saudi Arabia this 1s important: hahi 
tat.” Clumps of small stalks resembling aspar 
fhannels among the trees 
“Those are pneumatophores,” he said, 
“roots that allow the mangroves to respire 

Many were bla and adjacent trees 


wore velowing leaves: most would die 
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Frew in 


ELS 


*k with o1 


We CAME upon booms the foursome hac 
lai, Cine had sunk beneath the surtace, and 
il slithered past. Mi 


waded 
‘ 


Witer above the tons of fis boots and secured 


Kane nto atly 
MAnerove 

As planned, oil 
seaward sides, while the 
cared clear water past 
healthy trees, “When the island heals, those 
will seed anew forest,” saicl Mr. Kane 


were happening at the 


Lie Cee ve lo a surat 
Other booms floated niceh 
piled up on their 


Protected i hannme | 


(;00r. things alse 
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Laon 6Center 
received about 1.20 


rT . = ' " 
director Youse? Al-Wutaid 


said 
hundred have been arch essed and released 
The wii le Woe | itree SL).meore t TOO’ ; 


ASSIStan| 


SOC AITVVALS 


lirécior Peter Svmens pointed 
i heer mice] Tray fieron, Are 
‘ormorant, a haughty Caspian tern, ruftled 


: ; 
ina) indleznant ihe tern was a real tar bal 


He's got a powerful beak. 


' , ' t 
dt. Oil halts their metabo 
rehvdrant kick-starts it acam 
wash the birds in household deter 
c| 


[ watched a Socotra cormorant slowly 


hecl its stain in the hands of two volunteers 
' S, Marine anc a Royal Hiechlands Fusities 
The infantrymen would spend two hours 


fentiv cleaning between feather 


ay 
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Ti ATT = 


1 i] 
Hundreds of birds milled in recovery 


un their natural water renel- 


Zi 


rom there they would eracnuate to a 


lence. Ff 
holding pool, last stop before release. Ninety- 
ven preened around the pool that line 
like bathing beauties 
Wat all the patients survive 
‘Treat cormorants 


SITESS 


ensitive to 
that depresses 
lost one since 
| till a problem. Chl 
sticks to their feathers, tend to swal 


forming a lethal stone im their gizzard. 


And 
and thes 
low it, 
There's nothing we can do for them 


unused cafeteria, the center became a marnet 


wildlife commission m an 
for volunteers. Many were military personnel 
"A nearby Britis} 


with GOO nurses. 


field hospital was statfed 


sualties 
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ne Ssai0 


from the ground war ‘They had 
only nine patients. The nurses pitched in, and 
male volunteers quickly followed 

‘In terms of birds killed, the number we 
But the center hesserved to raise 


i .- 1} 
a nae y 
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public awareness. Many of our volunteers are 


far ns Bivacth and lictdah 


SEOs, IFO fis 


row Thy birds Has the stick claimedr 


“Prom body counts along the beaches, we esti- 
sec Mr, 


Fewer birds are being brought into the center 


mate al least 20,000." =) TET 


now, and we're hoping the worst is over 


ACK IN DHAHRAN there was little sign ol 
action. Micd-Miarch brought Ramadan, 
the Islamic month of daytime 
and the tempo of work slowed 

contractors appeared at the ME-PA meetings; 
many hac wone home 
A small Texas company persevered. Alpha 








Environmental hac irom Austin to 
Cleanse Saudi wetlands 
microbes and a special biocatalvst to stimulate 
The Research Institute of King Fahd 
Liniversity set up experiments to test the tech 
nolory and its aftereffects. Alpha Vice Presi 
dent Franz Hiebert scoured Dhahran for 16 
AQuArUM tanks. Soon assorted combinations 
and fleating o1 
WeTe percolating in an institute lab 


LEE 


with its oil eating 


them 


cil hues. Cabtaly ol. SCawiile©r 
At press time, Alpha was optimistic that it 
would 
Saudi beach, 

Bad news come from WOAA: Radar told of 
reaching: Bahrain, whe 
GTHSSs SUDPOTis 

mammalian cousins of manatees. 
cieal wae now a problem and would get 
June it may be 130°F m the 
Comdr. Kenneth Keane 


oon win a test of its technology on o 


re abundant sea 


arge populations of dugongs, 
worse. “By 
chade.”” warned Li 
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Coast Guard, “Workers will become 


of the 


neawSaAted DY TeHses Irom the ol i they re nol 
WELring respirators. And respirators are cum 
| ite 

Similar concerns hacl set wheels 
the offices af Dr 
Scurh government. In late March, just before ] 
eft the kingdom, word came that MEPA had 
Crowley Maritime Corporation, a 
sHll-response firm, as Principal 


atl At lone Hi ies | 
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CUrnIne in 


LA Sea window for acon 


Tawtig and others high in the 


named 
major U.S 
contractor for coping with the 
TitaTs 
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sisted for assuming subcontractors to 
des potled beaches 

During the two months of seeming innchon 
that followed the spill, the international team 
often drew comparisons with other spills, such 


AS Aske. Lhet event, 30 


- | 
con Vaiiee in 
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oon, Et | 


evoked a response 20 
Ten thousand workers at 
official, had labored 


much smaller in 


Wilks 2s 


1 , 
itume, Vounteer and 
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One down, hundreds to go: Texan Brian Krause ol 
“Red” Adair’s legendary of!-fire-fighting team alms @ 
“stinger” to help plug a gushing well. “Orilling mud” 
will be pumped down the pipe to permanently stem 
the fiow. In many cases It will prove cheaper to drill 
new wells than to repair old ones. As foreign firms 
move in, the military is shipping out—but not before 
every returning vehicle ts strubbeo clean from {ip to 
tread. Depariment of Agriculture inspectors have 
trained crews to rid equipment of hitchhiking pests. 





beaches, 


[raed the o 


honed 
ni: How strong & 
the environmental ethic in Saudi Arabiar 
‘Ruecall that we were at war when the spill 
‘said Abdallah E. Dabbagh, clires 
tor of the Research Institute. 
were strained to the limit, and still ar 
true, The kingdom hac not only waged 
nerated electricity 


clean that State's 


. " a. a | “ 
l LOL Cues ih 


occurred, 
SUC) PESOuUrces 
lt was 
S war 
butalen 2 und? Water ti 


Pe E- 
port three-juarter sofa million foreimn tro 

[twas Stretched financially, and wartime con- 
ditions brs prevented obeciivnce to the first 


rule in an ol stall: Stop the tlow at 1 source 
W hat about the lack of public involyementr 
onfident the agencies 
wiuid take care of it,” Tawtig. “If 
the government had asked them to help clean 
would have.” He reminded me of the 
satc volunteers atthe Al Jubayl bird center 
‘Both MEPA and the wildlife commission 
reflect Saudi Arabia's 
nature, said Australian biologist Tony © hilf- 


; Phe ja opie We Pe 


san Dr 


up, the 


rrowing concern Jor 


ings, Phe movement originated in are We DPE] 


the orinces of the roval family, Who are ardent 


P = P ] | Seay oe 
Falconers, became concermed about a cechine 


of howhara bustarcls, their main game bird, as 


well as other wildlife. Prince Saud Al-Faisal 


learned that the bustards could be bred in 
captivity. This planted the idea of a captive- 
breeding program for bustards and other 
species, such a6 orvx and garelles, The 
commission grew from this-seec.” 

I crossed the causeway from Saudi Arabia 
to Bahrain and walked a final beach. Tar 
balls freckled the sand. “Theyrepresent only a 
fraction of the oil from earlier spills,” said 
NOAA's Gary Ott. “Relative to what struck 
farther north, they won't cause much harm.” 


OW MUCH HARM will be caused by the 
fires and the oil slick? Opinions vary. 
Unlike the fires, the slick falls within 
jhuman experience, in kind if not 
degree. Some experts expect its effects to be 
less dire than first fearecl, This stems in part 
from the gulf’s history of adaptation to spills. 

“It's a catastrophe, no question,” said Oth- 
man Llewellyn of the wildlife comrission, 
“But when we went out soon after the spill 
occurred, we saw sites that had been hit hard 
in past years and recovered,” 

Yusef Fadlallah of the Research Institute 
foresees a possible decline in gulf fisheries. 
“Juvenile fish and shrimp will die because of 
the destruction of nursery habitat; other sea 
life along the shore will be killed directly.” 

Dr. Dabbagh of the institute agrees. “By 
invading the shallows, the oil struck the gulf's 
primary energy source—its kitchen, you 
might say. This will be felt for generations.” 

There is concern too about the oi] surround- 
ing wells that were dynamited but mot fired. 
Sceping ol could taint Kuwait's groundwater. 

A different threat faces the desert surface. 
Geologist Farouk El-Baz fears that disruption 
of nature's “desert thield,” the armor of peb- 
bles over naturally compacted sand, will lead 
to formation of shifting dunes that could block 
roads and airports and engulf farms: Plant 
geneticist Bikram Gill of Kansas State Univer- 
sity secs a danger to ancestral grasses that may 
hold genes important to cereals like wheat. 

What will be the effects of the fires and the 
spills in terms of human healthe 

"My major worry is toxic metals,” said 
Mohammad Sadiq of the Research Institute: 
“They are released by the slick, by combus- 
tion. of oil, and by the explosives detonated in 
the war—the charges and metal jackets, Sea- 
water samples from the northern gulf showed 
levels of metals ten times higher than normal, 

*Some of the airborne metals will settle on 





a2 


Saolls of war, a stripped car is claimed by a shepherd 
boy al Al Ahmadi, Farmers’ fear of mines may give 
overgrazed land time to renew, small benefit from a 
war that fouled sea, land, and air. 


the ground, especially in the vicinity of 
Kuwait, contaminating both soil and vegeta- 
tion, Sheep, goats, and camels grazing on con- 
laminated land will accumulate the metals, 
which may enter the food chain. Many are car- 
cinogens, or cause brain damage and cardto- 
vascular disorders,” 

The preliminary atmospheric study by the 
tear of U.S, experts gives grounds for opti- 
mism. Samplings revealed no significant 
amounts of carbon monoxide or the two dread 
combustion products, hydrogen sulfide and 
polyeyclic aromatic hydrocarbons. 

Tests downwind of the fires, made by the 
British Meteorological Office, found a high 
concentration of particulates. Fine particu- 
lates arc emerging ata major culpnt of lung- 
related diseases, Those who live in Kuwait 
City may be at special risk should temperature 
InVersions—common in summer—trap and 
concentrate the oil-fire smoke. Fortunately 
the fires lack the energy to pump contaminants 
directly into the stratosphere, so they may not 
cause the climatic change some had predicted. 

The fires’ unprecedented size gives them 
high scientific value. This has prompted oa 
major research initiative by the National Sci- 
ence Foundation, the University of Washing- 
ton and several other universities, the 
National Center for Atmospheric Kesearch, 
and the National Geographic Society. 

“Not only do the fires possess the potential 
to affect regional weather,” William Cooper 
of NCAR told the Society’s Committee for 
Research and E.xploration, “they aiso offer an 
opportunity to test aspects of the nuclear win- 
ter hypothesis, which predicts severe cooling 
from smoke clouds reflecting sunlight. They 
can illuminate the effects of pollution on 
clouds themselves, an uncertainty in our 
understancing of climate change." 

As the fire fighters extinguish the wells, 
skies gracually will clear over Kuwait and 
lands downwind, and the worst of the night- 
mare will fade, In shallows along the Saudi 
coast, plants and animals will recolonize, but 
here too the healing may never be complete. 
Both will remind ws that in war the environ- 
ment is an inevitable casualty. 
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By STEVE McCUREKY sacrum 


RnEEreS these weapons ise less 

Jay three brouweht grim evi 
aes £ ‘of the fighting aneael 

OT pses of [Iraqi soldiers lay by 
burning hulks of armored vehi- 
cles and abancloned positions 
And attesting to the effective 
ness of Desert Storm's lightning 
rear attack from the north, [rangi 
runs still site 1 South 

My driver, a soldier named 
Soot, Ge ee to Switch con 
mins and headed across the ter 
rain toward an adjacent stream 
of traffic 

Nota good idea. We found 





CUrselyer gingerly trying ta 
maneuver through a bumper 
Lnthe second night of the pri der explosives (upper right) Crop of inex picH 4 bomblets” 
ground war, | realized Then with ao toer our big cuns from allied cluster bomb: 1 
that darkness would launchedcs« rain of fire abead ol stave! in the backseat of the 


ever [ ll CUT BVA 





lumnstosoften jeep, figuring if the front end 
la the south of My Peon up ihe enemy Busing TOLLE chat - bie Ly, Dd have an extra two 
Wilh the 42nd Field Arover of advance, the unit, attached to feet of space 1 also sat on om 
Brigarle near the border of Trag the Arr ¥ 5 VIC Orps, fired fon flak jacket 
nnd Kuwait, the sky glowed ear-numbing 5 440 artillery it wison day four that we 
deep red. Kuwait's oi] was rounds and 1,256 rockets reached Kuwait—and finalh 
ening wp in flames, The invasion route took Ws aughiup with the wir. As we 
From the first moments of north, deep inte Iraq. Then we neared the border, Apache helt- 
Desert Storm, | was ammzedl by turned sharply southeast ane copters and Bradley Fighting 
the sheer scate of the campaign headed toward Kuwait Vehicles Were just ahead firing 
13 the sky brightened on the (peration Desert Storm met into Tragqi bunkers and vehicles, 
first morning of the invasion, | an actual desert storm in its se 4n [ragi truck full of munitions 


7 i / | ie 7 ass 
tired At my own calumn of ond anc third days—relentless exploded like some ‘gna tl 
tanks, trucks, and other support winds kicked up a howling Fourth of July cispiay 


vehicles stretching 48 far as | sandblaster-like onslaught that *Puton your Ki eviart yelled 
could see front and back, with cut Visibility to just a few varcls Scott, motioning to his helmet 
identical lines on either side Three of m¥ cameras titerally bi =But 1] was more comfortable in 
lrom horizon to horizon the dust, hopelessly jamie my L.A. Dodgers baseball cap. 
But if there was awarto But the winds could als We bad 4 good vantage pon 
bent, ttevwasn't here. We mack have been a lifesaver. Hiowme, for the raging battle —too good 
prowress a2 fast as we could directly toward Irag’s arsenal al in eet. (hur jeep mounted a 





Once ina while westopped, and chemical and nerve-gas rocket berm near the border ane got 


sOlcters dashed around carrving lmunchers, they may bave Stuck On top of it, with an entin 
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column Hime up behind ws li pom, When we woke up ata and no radio, onhy a compass 
We tried manhandling it ove tLm., the war was over At Inst L reached Kuwart City 


aim., Vet the darkness 


betow ), chen another vebich (our unit was ordered to stat it 


tried to pull us clear, But our nul Ta él into Kuwait City, | caused ty the burning oil wells 


stubbarn mule of a beep had to retrace oir steps back was like a moonless muirht The 


wouldnt Gude. It finally took a inte Saud) Arabia, hitchhiking photos ] brought back show the 
Pood strane shove from a truck with two Army courers win Diack, fellish lancdscape—yel 
bo Dit ws aver tie top took me fora very scary late- they cannal convey the fine mist 


Cm we pushed into Kuwait, might ride through the mane- of of] particles that hans in the 
and we didn"! op Limb ma bavi t strewn desert with no May air, nor the deafening roar of the 
Wildly burning wells 

Narcan they show the unex- 
ploded bombs and mines that 
cot the Burwaitl landscape. 1° 
never force? the chilling moment 
when | rot ot of The car to 
stretch my legs under a pet black 
Kuwaiti ol clhoiied pnd Caught op 
flimpse of an allied “lawn 
dart” mine behind the vehick 
With our tire tracks running 
right over tt! 

Desert Storm may have been 


a rout. butthe real battle may 
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© CONSERVE THE SCENERY and the natural and histori a Ra 
objects and the wild life therein and to provide for the eS): 
enjoyment of the same... unimpaired for the enjoy- 
ment of future generations.” With a stroke of his pen, 

rk Service Act 75 years ago this month. 

Thirty-six national parks were brought under a single federal 
agency by this law. Former British ambassador to the U. 5. James 
a bale kmakesiat-hoarteetntDsue 











National Park Service in 1916, “tis the one thing we have that has not 
been imported.” Other nations had preserved gardens and open 


spaces— but mainly for the privileged classes. Not so for the U.S. 
parks, which would be preserved for all. 

The National Park System has grown to 357 sites covering 80 mil- 
lion acres, including national parks and monuments, wild and scenic 
rivers, seashores, historic sites, scenic trails, and battlefields. In ad- 
dition to natural wonders, such as Yellowstone and Grand Canyon, 
cannon surrendered at Yorktown, the derringer that killed Abraham 
Lincoln, Carl Sandburg'’s typewriter, even a type of short-legged 
Hereford cattle bred by President Lyndon B, Johnson. 

The service is acutely aware that its lands are among the last natu- 
ral refuges for America’s plant and animal diversity. More and more, 
itis being called upon to provide scarce habitat for thousands of spe- 
cies and to use the parks as laboratories for research in a world of 
dwindling wild places. The service's 12,000 employees include those 

restipa s why rare saguaro cactuses are dying in the Southwest, 
secking how to protect a shrinking population of sea turtles in the 
U.S. Virgin Islands, exploring how to get clean water to Florida's 
7 geht nd managing a bison herd in Yellow- 
(Continued on page 42) 
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Rainwater caught by a sandstone canyon reflects the 
dead peact asarr cl fecking Oe itol 
Reef National Park, Utah. Dedicated National Park 

| as well as significant monuments to 
U. §. history and culture for fellow Americans and 
visitors from around the workd. sarc wench 
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PARK SERVICE Seeder te auiradauurwels nanan auareeeanrartaaienreemen ae 


“It is a better world with some buffalo left in it, 
a richer world with some gorgeous canyons 
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unmarred by signboards, hot-dog stands, super 
highways, or bigh-tension lines. . . .’” vistorian Wattace Stegner, 1955 


These concerns reflect 1 growing sensitivity and sophistication in our understanding of the natural 
world. In Yellowstone, for example, where bleachers were once erected at the garbage dumps so tour- 
ims could watch griztly bears feeding, the dumps have been closed, the bleachers have been raved, 
and thousands of dollars hve beer spent to instull bear-proof garbage cans, The bears have returned 
to their normal diet, and they are healihler 

As cur understanding of nature has changed, so has the role of national parks. Most Americans 
probably still think of picture postcard vistas, Hut, in fact, most parks today focus on history or cul- 
ture, and they offen are within easy reach of cities and suburbs. And many of today's parks reflect our 
nation's evolving values and demographic mix 

In San Antonio, Texas, the Park Service bs working with the Roman Catholic Church to preserve old 
missions, representing the heritage of Spanish colonial days. In California, Asian Americans have 
asked for a national park at Manzanar recognizing the internment during World War I! of American 
citizens of Japanese descent. In Massachusetts, restored |9¢th-century textile mills at the Lowell 
Sattional Historical Park sit in a city of 104,000, the site of America’s first planned industrial town. 

Gur park system has been called the “largest university in the world.” The prime purpose of the 
system, says Yale University histirian Robin Winks, ‘'is lo educate people, with the 357 park wits as 
branch campuses.” But this great university faces a number of chullenges stemming from overcrowd- 
ing, understafing, and budeet constraints. in the 1970s-our parklands were doubled with the creation 
of many urban parks and the addition of more than 40 million acres of Alaska lands. But there has 
been no comparable increase in staff—this during a time when more people than ever, more than 250 
million a yeu, are visiting parks. The sumbver of visitors.is expected to grow, with estimates that the 
parks’ popularity will push the annwal visitation figure to halfa billion by the year 2010 

Today there ure parks, such 2s Greal Smoky Mountains and Shenandoah, where millions of feet 
walk over the same ground during the course of a yewr. Visitors seeking solitude dre atten disap 
pointed to find that some parks are beset by the same crowding and noise that afflict cities. 

Even the chief of the Park Service is not immune. “Cn my first visit io Yosennite two years ago,” 
recalls National Park Service Director James M. Ridenour, “it was 50 noisy outside | had trouble 
deeping. it's quieter in my home nother from the mation’s capital than it was in the park that night 
We hone that we don't get to the point where we'll have to cose parks down, bet at Yosemite and 
some other parks we may have to put op a chain across the road an say, “Sorry, nobody gets in 

until somebody comes oul’ “ 
While the flood of visitors rises, the federal budget for parks has tailed to Weep 
pace, leading 10 the deterioration of many parks, which suffer under a hack- 
log of maintenance, renovation, and repair that could cost more than 
ATI MAL two billion dollars To neglect these projects threatens not only the 
ze o = dB preservation of our heritage but also public safety. 
Pda ee I Not bong age a building atthe Martin Luther King, Ir,, National His- 
SEPYICE toric Site in Atlanta collapsed. In Philadelphia the roof of Independence 
ee | Hall feaked for a number of years. M Grand Canvon wn abandoned ura- 

, be nium dig emits low-level radiation only a few steps from a visitors path 
| Under this stress, park rangers could become an endangered species, 
victims of tom Uttle pay and too much work. Surveys within the Park Service 
indicate that while many dedicated individuals continue to perform outstand- 
tng feats of public service, the general level of morale is at an all-time low. It's 
understandable. Many rangers who joined the service to be close to nature must 
increasingly deal with the problems of drug enforcement, vandalism, and pollution 
F Rungers’ average starting salary is only $15,000. Lacking adequate botising, some have 

been forced tosleep in their cars; others subsist on food stamps, “The rangers of the 

National Park Service can’t live on sunsets,” says Representative Bruce Vento of Minnesota, 
chairman of the House Subcommittee on National Parks and Public Lands. “We're eroding the 
professional nature of the job.” 

A ready source of income for the parks could cone from concessionsires — private businesses 












Pant C. PRrcnann is president of the Nutenal Forks and Conservation Asecaton, a aenprotl cihizens orpanabon 
dedicated to defending, pronoting, ani improving our country’s National Park Syste. Photographer Cary Weepeary 
coverad the Kremiin and ite irewares for the famuary 10 isan. 
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PATTE & MIKE DANISIEWICZ 
SAGUAGO NATIONAL MONUMENT 


Shoulder Wo shoulder wilh a sarin cactus, ranger Mike Dunisewice and his wile, Pane, 
t Purk Service biniovical technician, maumine the 25-fooler te aesess the eects of 
pollutkon on cutive plants, [n-the following pages meet some of the Park Service's 12,000) 


emplovies—— all in Their way tks AIC a natural PESOUrCE as any POCK arch Or peyRet 


licensed to Sell food and hotel space in parks: They operate 2§ monopolies and make more (ian 400 
million dolor a yer but retim only a small portion of thal protil to tne federal government. Thy 
Tine CSUN pears EMV) ee Tall fund for Wee in cer Ue Ui But even ol LOT es mandated that a 


linger portion of concessiontires’ annual earnings be returned direciy to the Park Service, thts aubiitie 


WOULO Dandy radice the financial stra 

Another approach for stretching federal park dollars has already begun, with the Park Service join 
ing with state and local governments to create jointly operaied parks, such os the Lyndon 8. lolinsan 
National Historical Park in Texas and the Lowell National Historical Park 

The federal government relies on parinerships with private land conseryancies. In the old days the 
government might have acquired wild lands and unique habitats. These duys private conservation 
groups buy lands and manage them as preserves or hold them in trust until they can be transherred to 





the Park Service. Concerned citizens have also established the Nathonal Park Trust, witich is raising 
money to boy the teocmillion acres of private lands within our natlonal parks, The idea isto bold thes 
lanl Safe from development. Businesses also contribute to the trust, gaining ioodwill in (he process 
Such parinerstiips Will carry the Park Service ilo i next 75 years, acoording (o lames Ritkenoi 
"Without the active invelversent of state and local governments and the private sector, we could nat 
begin to preserve— tet alone manage—the land needed to mect the outdoor recreation and open 
space necks of our population. The natural resources of the parks are under increased stress . .. the 
reser and future health of the system depends, if a great extent, on the 





evel of public support we 
can achieve. 

This anniversary has rekindled concern for the well-beme of the National Park Service, Americans 
care deeply about ther natural and cultural Reritage, and they admire the dedicated individuals who 
keep our mirks open. Without such people, some ol whom you will meet in these pages, here could 
be no national parks 
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SONNY BASS 
EVERGLADES NATIONAL PARK 


With BO pounds af tranquiiteed Feorick 
permber draped around his neck, Park 
Service While research biologist Oro 
“Ronny ass heads to a mobile medi 
call unit with Melody Roelbe, a veberi- 
fn for the the Of Florhde. Tere 
the bie cat's blood, tere, semen, ami 
sive will be scaragulesdl, antl its. cnchice 
tracking collar will be refitted 

rhe Florida Panther Recovery Proj- 
ect is a joint etfort between state and 
fecheral anenches to Study ore) sorve the 
a0) to SO) puenthers thot five in the wild 

The Everglades and adjoining ares 
are the Hest sirontpotd ad live paneer, 
nearly elimina by hinting ancl dimin 
Steed Tait, That paniiers eer oN 
i Inenglable: Bass Oaks trached on 
panther over a G0O-suuare-mile ares 


They're loueh,” save Bass, whe hae 


i 


dio studied éagles, muonatees: and the 
Cane Sable seasice sorry in lies 14 
rears with the senace. “They nse en ny 
ine they've oot to survive,’ 
SOE Les thal is mol enouen 
The impenied Fyvereloibes, utherly 
dependent on iree-flowing wuler, mvt 
compete fur the resource with agricul 
ture ad the erowih ot Mimi. The fale 
tits ce perk, poled Life: sue! cot willl 
the the panther bane in the balance 








JEFF JUDD 


HAWAL VOLCANOES NATIONAL PARK 


Left tailed is a haw-enforoennent officer, 


but at Hawi Voloues everybody evi 


up dotnw first el Deseite stens wart: 
mi? Abou! Pe extention, porsomcas 
himes, and the ravorlike edees of lava 


ero visitors el inte trowbie fk 
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injuries all day,” says judd, descended 
Eth) a Dersnid plyshtian be Herabiael 
kins, bere bandana an inured hard 

Vion Pronecthon 1 a. COnSstunt Mead 
ache. and sometimes heartacte, at all 
peuks. Baingers cin bell an uneding 
lian ef hort stores: about visor 
neeence, Some er] in cea 

af a Western naviomEl FETS ares 
Sore VERS dite, a that took fis yore 
son fishing but brows only one Ude 
vest dione. When the boat capsized, lee 
pul tite west on his son and pushed him 
le said 
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JERRY YARBROUGH 




















WHITE San08 NATIONAL McNUMENT 


For chiel ranger jerry Yarbrough keep- 
ig what he calls “the sandbox" clean 
can be 25 simple as stooping to retrieve 
a carelessiy tnssad Deer can or as oom 
plex 28 helping whe Arty lanl out a 
thousand-pound piece of serap from 
an aircraft by truck. (right) 

The cool, white dunes of the park 
near ALimogorde, Mew Mexico, are 
pine eypsum, dnd they ane surrounded 
by the White Sands Missile Range 
About a hundred times a year the park 
shuts down for an hour or two while 
the Army conducts tests. 

Yarbrough goes on a helicopter 
spating mission looking for debris 
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Copper night). Bach year the Ariay 
reins Several bons Of scrap, 

For many, being a ranger is. a call- 
ing, more religion than job, Rut it has 
is cost, Salaries are low, hours lone, 
and moves irequent and abrupt. Yar- 
broweh has upromed his fumvily six 
thes since joining in 197) 

Still, he'd never dream of doing any- 
thing else. Sotshactions minge from the 
profound —saving a lite —ito the pleas 
andy small — receiving 2 mailed. pack- 
ae filled with the fire, white sane 

“From sameone who took a bit of 
dune home with them, then thought 
beter of it,” Yarbrough explains 
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MARY MEAGHER 


YELLOWSTONE NATIONAL PARK 


11S cl Se at son (he snotting 


“come research biologist Miiry Meagher 
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BoBBY MATTOS 


HAWwAn VOLCANGES NATIONAL PARK 
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MIKE WILLIAMS 





AOSTON NATIONAL HISTORICAL PARK 
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LEON ALSWORTH 
LAKE CLARK NATIONAL PARK 


He files a moscuite of a plane. “You 
Wear tl hed soe,” sas plhotcquraghiog 
Cary Woitrasley of the fwoesesndies 

The plane, fere on ice al Alaska's 
Lake Kontrashibora, bs indispensable 

There are io roads in (he park,” pays 

Len Alswarth, pilot and cares 

Weather permitting, thes in the air 
tacking radin-collared caribou, look 
lap ior paachers, or, when mead fe, fh 
Ing Starch-dnd-resce msi, He can 
land on o patch of fice or eoow the sin 
of a toothall Geld 


ft 


I's real seat-ol-the-pants fying, sie 
his supervisor. In a crunch, Leon's the 
Tn Wor waar at dhe ceeubrials. 

Bit then te seloed in a plone before 
he got his driver's: license 

He lost his father and brother in ais 
plone crashes fut doesn't dwell on that 

Flying is my job,” he save stmply, ace if 
thut-says tall, And it does 





RALPH TINGEY 


NORTHWEST ALASHA PARKS 


Cold nose, worm bert An eertise run 
in the seo ice near Korehiie ends with w 
lace licking for Ralph Tingey, sirperin 

iient of a three-park region near the 





Arctic Circle. Tingey breeels haeskies, 
Ach Compete in pices ike the ihre 
[he sport gives fice o bere with thie 
meas SAM) or so tative peonle. and 
EEE aT as their subsistence PVT Is oie 
A his mapor responsibilities 


VahOnn Geograpiic, August [PCy 





CLARK MOORE 
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WEE Is 2 fiestiorc site. Chilgren play tor 
on ihe parreround down the street irom 
Ihe Cheneeer Baptist Church, where the 
Ovilrights leader preached. Elilerty 
folles sit on their front porches and take 
noe a bursts Whe onner the bows al 
50) Auburn Avenue, King’s binholac 
The house is a sin Pe Prt ea 

Wee! Atructiire. [in the dining roan 
Hoare will tell vou, Daddy Kine cade 
each child recite Pibbe verses-and 
distuss world events when the famill 
fathered for meas 

A father hinrsell, Moore finds a bes- 


Le a AS ETI eric Fy mys SL uy rs, 


| j if 1 
Pa SS LEST iow toe See 
Prev at bas Wa! ethers 1m The tame 
ee 2 1 
wv. Free al last. Thank God almigtt 
ak Bi ree A bull il mY cd | RET . 


i 

1 = Pr] 

ij hoe is 
1a a4 uh " 











CALVIN BAHE 


: me! i! 
CaNyoN De CHenry } 


i] chai il it | i Leda | | f Mi 1, 
nibeir friends got ierested, an 
L 1 

ew all wae. 1 [ru fl | | 
i lenis | 1 ly cl }3 14 =. Lt 
Cone irom As iy as AVE i 
ya A | a | TTT i Aa li | 

] . fh | ] I il = 
hye n len hoor Li & Fr wT Tt 
| r i 
hay Cree Hs wike, Joe coc] 

] P | 

mT aed i a le AS. Ce) Oe oe 

il | bien rri 

Hoxing gives Tye 5 [CENT 
| L' hott 1 Gata [ | acl 
f 
ih Vg eta eae hl ie 
7 
mo te co so. The Aa u chil 


el ttl Bt 
. moa 
a 


sity Mikveades trifval lari 





' i a | " 
LTT, NE CE CI PS pe 
| i 

Ea Wed Like (Peo I 


Linig? | 1) Mle . H |) 
! hot CR Ve Ld il Lh 
ped ity I | [it ely a | 


VTC? almunisters (he mean 


1 Pre | i hy 
Li El Li Fa LA 


| 
a Ue 


f 1 PELs i | 
0 Tees SakVie) OOM TUFTS 


DPS 10 DSRS WOT, SA 
{ | | : 
ii Tht | 1 the 1 irk ua 
Fi if Fi: ) hos Ae Ore oer 
Li I ee by Peat i Lil Ld i 






atklands’ 


ROM sea to shining sea and 
Ft beyond, the National Park Sysem 
ho celebrates an inventory of 557 
sites covering 80 million acres. The sys- 
tem includes North America’s talless 
mountin (Mount McKinley, or Denali, 
Keine Said thn in Alasia), the world’s largest known 


| . cave systein (Manancth Cave in Ken- 
aceee tuicky), and doch American looms as 
Independence Hall und the Statue of 
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refiect the park system's diversity, rang- 
ing from voleanecs, canyons, andl sea- 
shores to forts, hatthefields, und 
homesteads, 

In 160 the Park Service managed 
187 shes covering 26 million acres. 
Since then parklands have trebled in 
red, partly because the public has 
pressed to protect anique features of 
the United Suntes. In 1978 President 
Jimmy Carter added more than 40 





million wores of Alaska wilderness 

In the past three decades the num- 
ber of visitors has more than teebled as 
well: from 80 million to 257 million. 


Today two-thirds of Americans have vis- 


lied at least one site. Bint budeets have 
not hept pace with public wee and land 
acquisitions, thereby forcing hard 
choices in the allocation of funds for 
sie Muintenance. equipment repairs, 
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A COMEBACK 
FOR NUCLEAR POWER? 





| | L By PETER MILLER assistant sorron 
| Photographs by 
: ROGER H. RESSMEYER staaiiant 


Though it appears limitless as it flows into San Jose, California, 
our nation’s electricity supply could soon come up short. Are new 
nuclear power plants the answer? 














POWER RRORER 
Poised atthe eercy control 
center for the city of Los Ange- 
ies, Fon Siewertson monitors a 
network of power fines and sub- 
stations in the San Fernando 
Volley, Boloncing supply and 
demand throughout the entire 
city, load dispatchers alse buy, 
sell ond trade power with other 
electric ulilities in the region 

A potential hazard to high 
voltore lines, boohtniitng ia sinvi- 
lofted by J.3-million-volt surges 
of aresearch center in [eenox, 
Massachusetts (opposite}. To 
protect the public from power 
Shortages of ail lincds—nirt onmiy 
those coused by weather—-plan- 
ners are studying new ways to 
renerthe and distribute 
electricity, 


Yr WAS JUST BEFORE MIDNIGHT when Larry L[aylor got the 


nhone call, He heein't gone to bed vel. The §0-vear-old exerc- 


a 


tive of Florida Power & Light Company was pacing in his 


iving foom 1s cdirector of powell SL Eu hor one OF Lie 





nation 6 lariwest wlilities, he Was responsible for keeping the 


Hectricity Towing to nearly six million people, Wn this might, 
December 73, 1989, he had plenty to lose sheep over, 

For the past Wf frigid air had been racing south 
wross the United States. Record low temperatures bad been recs 
n Havre, mings 26° in 

Topeka, Kansas. By Friday 

morming the cold front had 

reached northern Florida. By 


Sturt HILTON il 


WERK wh Tes 


tered in 25 states: mmus 45°F Wlhontsinun: 


al Bh hg - 


wat 
snowing al Lape (anavera!l 

this meant big 

Even i 

worked werfectly. FPL: avs 
tem would 
Sirnim 25 
down the peninsula pushed up 
their thermostats-—75 


= . ij ' 
of all Florida houses depend on 


everything 


creak under the 


customers Up and 


Nercent 


electric heat 

And there hat! alrencdy bees 
problems: [wo wenerators had 
[ri Pia SHU COWwh Wien Laer nat- 


Were GCIVEried 


Ural 2as syle 

Lo) Tore es rite Pars oO cr I nin { ithe i niants WErEe Sire 
i I ct — 

eling with frozen control lines.and clogged filters. And there wasno 


way to buy more DOWErF Irom ocher UONES 


[t's going to be close, Taylor worried 

For hours FPL had appealed to customers to tur off holida, 
hehts, lower thermestats, and delay Christmas cooking. But there 
nin Tavior's mind whether the system could meet 
the challenge. Arriving home tate from bis office, he thought it just 
might —until t 


lt was the control center in- Miami 
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Florida Was about to expenence the Kind ofemergency thatans- 


Mmcbea wats Oo 

| AL S it, 
tonly for that 
the mi-Athantte states 


are being threatened bh 


| F = b os 
vets have been warning about for years—ancd n 
tate. Arter two decackes of reliabie power 
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cre Per | 1 7 | 
und the Southesust, particularly Florida 
LL © 


blackouts | | 


especially during heat waves and cold spells. [f acte 

quate steps aren'ttaken mn parts ofthe Midwest and California, res 

idents of those areas too may soon find themselves tn the dark. 
The lights started going out insouth Florida around 6 a.m. the 


tay before Christmas. As consumption rose—nearly doubling the 
peak hit the previous Friday—the public's thirst for electricity out 


paced FP 


THe, Manaee Tr hevnn 


hundreds of neighbor 





» Ss ability to produce it. lo keep the entire system from 


rolling blackouts,” cutting power bo 


il i 
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pericds 25 long as 30 minutes, 
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REACTOR DESIGNS: a 
NEW AND IMPROVED? 4 


INCE THE toto MELTOOWN at Three Mile [sland in Penn: 
syhvrania (right), emergency shutdowns at the nation's 
113 reactors have been reduced by three-fourths. 
yet some analysts say the chonces of a severe accident within 

the next 20 years remain os high as 75 percent. To improve 

the odds, designers have gone back tothe drawing boards. 
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How nuclear 
reactors work 


AL cocunorcial units croante electricity 
by Soiling water. A typloa) reactor (left) 
Produces 1,000 rtencpawrntin (BAW) ef 
power through the following stepa: 


| Reactor core creates beat through tho 
splitting of urardiui atom 

3 Presvurized water in the primary 
(conkant) loop carries heat to the steac 


recondary {power generating) loop to 
deiver the turbine. 
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When they fail —~— 
Though most water-cooled reactors baticup electric sources vultarable to reectors would-use gravity, natural alr 
have opereted safely during the past interruption. When emergencies ariss flow —<tenvection— and avaperation te 
thro Gocades, some components have reactor tafety depends entirely upon Give Sperators more time te respond, In 
proved troublesome. Among then: backup mochanical and olsctric addition, the reactors would operate at 
stonin—gererator tubes prone te crack, devices — themselves Vulnerable to feduesed power, anceificies output for 
valves that fall te open or close, end breakdown. By contrast, propoend adcind satoty 


fyb 


Safer, less costly 


PASSIVE WATER COOLED 
Replacing active safety eyetera with 
more reliable patave onan, the APGoo 
Crlegivt) wrerebed peel tiers tanks of water 
above tha rooctor corn to flood it hy 
gravity during an emergency. Sprin- 
lara would coal the qutelde af the 
rhqel containment veo, Prefab- 
rinated modules could spesd 
construe Letts. 

meGd Weatinghouue 

FURL uranium dioalelp 

COOLANT: preGsurized water 
OPERATING TEMP: GCF 

HRWERATON: CAPACITY, G0) Mila 


LIQUIO-METAL COOLED 
Capable of breeding ita awn final, the 
PRISM (Power Reactor |mnovative 
Sinall Module) could helo uraniuen sep- 
plies last centurios longor, its core 
would be submerged in feauid eodhumn 
a@emotal that can absorb large 
amaunte of eat Gut mud? be pre 
tected from contact wrth air or water 
Nine reactors would be grouped 
together at 4 dingle power plant 
DEteN, General Electric 

POEL: randipny plitonisemy gions 
eooLANT: liquid sodium 
OPERATING TEMP: SHS" 

CEMERATING CARACIY, ES Kew 


PEAC TOR COE 

COGLANT WoO 
Pres - ESL Tihs Loe 
MECHANICAL ZACKLP SVSTERAS 
ATR DUETS TO aay Aa HEAT 
EARTH 

MECHANICAL CaCUL ATION 
NATURAL (ORCL TOW 
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MODULARGAS COOLED ~~ 


The MHTGE (Moduinr-High 
Temperature Gas~Cooled Reactor) 
would run an canted graham pellets tn 
stem that is virtually maltdown 
hefiuen as a comant,, It 


va Le Bant. Ant en 
ore effician dit could 







flatbed wren Gelber 
. Oocaet ballum 
QPERSTING TENE 1267 
‘BEN DRATING CAPACITY: 125 Kw 
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NUCLEAR RECYCLING CENTER 
Too hot to handle, used radio- 
active fuel sects water aglow tn a 
30-minute time exposure (fac- 
pyr poe). ee fuel rods ore 
cooling ina temporary storage 
pool at the world's largest 
reprocessing plont near Cap de 
la Hogue, Prono. Unlike the 
United States, France recycles 
tied fel, chemically separating 
vranium and plutonium for 
reuse, The process is expensive 
and controversial because of 
fears about the spread of pluto- 
nium, which can be used for 
bombs. Waste products are 
sealed in glass for burial. A 
technician monitors radiation 
at the 65-foot-deep wells 
(above) where the wastes are 
stored until a permanent site is 
selected, 


Even high-priority facilities such as hospitals anc police and fire 
departments were eventually cut off. Officials in West Palm Beach 
told residents to boil drmking water after the water-trealment 
plant lost power. Families found themselves opening Christmas 
presents by flashlight and warming holiday food by candles: 

Larry Taylor was miserable: “I felt like T let everybody down." 

A blackout like the one in Florida reminds us how deeply we in 
the U.S. rely on electricity. [t's easy to forget what keeps the light 
shining on the porch, the water steaming in the shower, the beer 
frosty in the refrigerator, what brings the television to life, runs the 
machines in the factory, the ele- 
valors in the office tower. 

And our dependence is grow- 
ing. During the-pust two dec- 
ades our use of electricity has 
Increased 92 percent 

Yel construction of 
power plants has leveled off. 
Big facilities begun in the 
1970s, including many nuclear 
ones, created a-surphis of elec- 
tricity that-has lasted until now 
But many of these projects cost 
far more than expected, anc 
state regulators prevented wtili- 
ties from passing along cost 
overruns to consumers 

Asaresult, most wtilities sim- 
ply dropped out of the construction business, says Eugene Croreel- 
nik of the North American Electric Reliability Council, a private 
research firm serving electric companies, “There was just no 
incentive for them to take the risks.” 

To make matters worse, many older plants are about to be forced 
Into retirement. The average age of coal-burning plantsin the U. 5. 
is more than 25 years, and new laws on air pollution are beginning 
to bite —as-many as 20 of the dirtiest polluters in the Midwest and 
Southeast May Soon be shut clown 

Hf current estimates are correct and electricity consumption 
increases by about 2-5 percent a year, we could be headed for real 
problems. At that rate the nation could require withm the next 20 
Years an additional 770,000 megawatts —the equivalent of 270 
large coal or nuclear power piants 

The threat of shortages may be delayed tf the economy slips 
deeper into recession. Or, more positively, the threat may exse 
thanks tochangesinthe utility industry itself. Driven by state regu- 
lators to hold down costs, many power companies have been turn 
ing to conservation programs to reduce demand and to private 
generating firms to fill the gaps with new capacity— both uncon- 
ventional approaches in a traditionally conservative industry. 

As policymakers confront these issues; America 5 long-butteted 
nuchear industry sees a-chance fora comeback. [ts solution: a new 
generation of reactors— ones the designers say would be safer 


new 


Award-winning photographer Rogen H. RESSMEvYeR has covered space 
exploration and astronomy for the GroGrRaPHnc, Ho lives in Sag-Harbor, 
Lang Gland, about 30 miles from the Shoreham nuclear power plant 


National Geographic, August 199] 
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And) ess expensive than éarlier models, environmentally friendile: 


than coal plants, yel powerlul enoueh to satiety secinicity demand 


The nation's 113 nuclear remctors already generate 20 percent of 


Do rT 7 = . = : = . . =. | : 
ourelectriaty. The new reactors being promoted are destzned to be 
' 
more tolerant of human error, giving operators hours instead af 
. q +e abe | ‘| L a = 
minutes to react to emergencies. They would be simpler to put 


i ‘ rar || : ‘i = LE J P ) ttle. trae! 
Faexcn Pun gether, reducme construction time and costs. And, like current 
eo i L 

Like peas inanucleaor pod, four "EaCiOTS, they would produce neither the pollutants that cause acid 

ti. = i i | ; F ; 1 Sees } j 
L_oOO-megariut reactors fier rain Hor the Carodon toioxiie that lls 0 rlokia] AW armHini—aA | of 
the Narmandy coast at Polwel. which are given off by fossil fuels such as coal, oll, and natural gas 
Using standardized designs, the Yet nobody appears to want these nucitar machines— neither 
Prench boiblid seh plonts in tess the utility executives who would tuy them, nor the investors who 
time and for less money than 


Wihid TMmAaANnce tiem, no; the state regulators who would aporve 


r | ' _ ; _ 

FIT i, & chions, most i Pal a 
comparable UL. 5. stations, mas Lhe purchases, nor many of thé cibzens who would live fear them 
of whic re cusftom-bailt. 
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France's 54 nuclear reactors ’ ; cae La 

Hepes COMPANY Was lO plate An order lor one, it ment never get thie 
provide 75 percent of that sig A 1, ay 7 
‘ ny chance to build it, given the financtal and political obstacle: 
notion 's electricity. 
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In short, though the nation needs more electricity, merrier fossil 
Mes TOr NUCciear enerey —our two main sources— appear desirabl 
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tany more. How did we getinto such a fix? 
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‘IFTY-FIVE MILES tAsi ol wew York City on the north shore 


slant! stands € silent nucitar power station with 


" " or. 
eal at k& 


robin’ +-eer blue walle that holds clues to the nuclear side ot 





this question 

Phe Long Is 
the Shoreham plant in April | 
sland. Delayed b. from near! 


need 1 
[PVP We 
= _ tikes & 

- 


and Lighting Company (LILC()) began buildme 
V4 tosupplivr 


rapidly growing Lone 
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} million to 5.5 billion dollars before tt was completed in 
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Vet rt has ever produced a single watt of commercial powe! 


Instead shi Tet Cai ae the [Ocis Of A debate berween state 


ancl national ott HI oY tt whiten lever! | FOYVErnAMment SHC 


ontral the location of nuclear; LA Wer stations, Vlomtaining that the 


nearby towns could not be safely evacuated during an emergency 
suffolk County officials and New York Governor Mario M 
Cuomoinvoked states’ rights to keep the plant from opening, while 


Secretary of Energy James D. Watkins, citing national 
orevent Shoreham from being dismantled 


bey Lertys Iti 


AMERICAN FLOP 

Sclftered across co “lay down” 
yord at Honford, Washington, 
ports for an wetfinished nincher 
plant grow more obsolete by the 
dav. OF five reactors started in 
fhe [970s by He Washington 
Public Power Supply System, 
only one hos been completed, 
The utility ultimately defaulted 
on2.25 billion dollars in. bonds. 
Such financial disasters helped 
put an end te muclear construc- 
tion in the United States 


st EMME 








SAFE FOR ETERNTIY? 

Thut's the question being raised 
about Yucca Mountain, 
Nevada, a desert area a hun- 
dred miles northwest of Las 
Vepgas. The U.S. Department of 
Enerey ts studving the site for a 
permanent nuclear waste dump, 
where deadly materials could be 
safely stored for at least 10,000 
years—practically forever in 
human terms—by which time 
radioactivity would hove 
dropped to acceptable levels. 
Some scientists dowbt we can 
plan thot for ahead. 


June 1989 they agreed to sell Shoreham to the state for one dollar 
in return for a decade of higher rates to help recover their costs. 
The message was clear: Nuclear projects would continue to be 
had money risks as long as opponents could get them delaved or 
even canceled 

The record of financial disasters is dismal, More than a clozen 
nuclear projects have nearly ruined the utilities that have dared to 
undertake them — whether through political problems or miaman- 
agement. In one of the worst cases, the Washington Public Power 
Supply System, a consortium of 115 public utilities in the Pacific 
Northwest, defaulted on 2.25 
billion dollars of municipal 
bonds in 1983 when it tried to 
build ive reactors at the same 
time. Only one was finished 

During the past 20 years, tens 
of billions of dollars have been 
wasted in this country on nu 
clear projects that were never 
completed—or, ike Shoreham, 
completed but never used— 
a figure that still terrifies 
investors, “If a utility was to 
announce plans to build a new 
nuclear plant under today'sreg: 
ulations,” says energy banker 
Anthony V. Leness of Merrill 
Lynch & Co., “most investors 
would rash to sell their holdings in that company.” 

As damaging as it’s been, however, the threat of huge financial 
losses is only one of the demons frightening away potential support- 
ersof nuclear power. The accident at Three Mile Island in 1979 cast 
another shadow over the whole industry. Through operator error 
at the power plant near Harrisburg, Pennsylvania, coolmg water 
dipped below safe levels in one reactor and triggered a meltdown. 
Because the steel vessel encasing the melted uraniom did not allow 
the radioactive fuel to escape, there were no injuries. Burt the melt- 
down called into question the safety of every reactor in the U_& 

Earlier incidents came back to public attention: a partial melt- 
down at an experimental reactor near Detroit in 1966; a fire at an 
Alabama plant that destroyed essential power cables in 1975; a 
close callin California in 1978 whena worker dropped alight bulb 
onacontral panel, short-circuiting part of the electrical system 

With each disclosure the public's anxiety increased. (The rup- 
ture of a coolant tube in a Japanese reactor in Pebruary—actival- 
ing the emergency cooling system —may weaken support for that 
country's plans to build 40 reactors during the next 20 years.) 

Then there's the specter of nuclear waste, The quantity of 
radioactive spent fuel temporarily stored at commercial power 
plants around the country has tripled during the past decade. 
Despite the fact that the U.S. Department of Energy (DOE) has 
spent more than two billion dollars trying to establish a permanent 
repository, little progress has been mace 

It could take as Jong as 20 years, says DOE, before a repository 
cain be opened to permanently store this nuclear waste. By then 70) 


National Geographic, August 100] 


TUFF PILE SURFACE FACILITY 


Formed of compacted volcanic Delivered by radon truck, nuchar 
ath and dust, tal? from waste would be unloaded at two 
arcasationn would be piled at buildings, roanoled in steal or coppor 
the surface —then weed later te catlibers, then traveported via 
resmal the tunnels. | ramps to the storaye area below. 











TUNNEL NETWORK 

Covering about 1,400 acres, tha 
Underground inlnes would have roam 
¢o store 2 total of 77.000 tonsa of 
rachboertive waste, 
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wr ae se : RADIOACTIVE WASTE 
would bo monitored for lnales for 5D Ne 
yoars. Then tunnels, shafts, are! , — 
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ramp would be filled and sealed. 
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. O DISPOSE OF used fuel from com- 
~#f mercial power plants, an amount 


expected to total 44,000 tons by 

the end of the decade, the federal govern- 
/ ment propasns placing sealed canisters of 

waste in boreholes a thousand fret belaw 
Yucca Mountain. Concerns about poten- 
tial voleanic activity, earthquakes, or ris- 
ing of the water table—and objections to 
the way their state was chosen—have 
prompted Nevada officials to reject the 
plan. Their opposition, as well as the 
sheer difficulty of the task, may delay the 
opening of such a facility beyond the tar- 
get date of 2010, 


percent of the nuclear power plants in the United States will hav 
more spent fuel than they can handle with current on-site storage 
facilities 

The main obstacles, once again, have been political. Though 
DOE is investigating an arid site a hundred miles northwest of Las 
Veras, Nevada, for deep burial of nuclear waste, Governor Bot 
Willer ane the state legislature have blocked kev studies inthe area, 
called Yucca Mountain. They cite possible volcanic activity, earth 
quakes, or rising Water tableas dangers. And they object to the wa 
the project has been forced upon their state 

Financial nmsks; safety con- 
cerns, and nuclear waste— 
these are the resus holding 
power, Until esc 
addressec|, there ts little 


chance fora comeback in thi 


hack nuclear 


country—a fact that has been 
foremost in the minds of reactor 
manufacturers a5 they ve pul 


together their new designs 


HERE WAS AN elenieni 
I | 
| Ces Lee i thi 


experimicnt that cha 





in 1986 at Areonne 
NWational Laboratory outside 
Idaho Falls. About 60 scientists 
ftom around the world had 
been invited to witness a liv 
simulation of a severe nuclear 


; Caer eet 
accident Rows of Chairs wer 


lined upon the turbine deck ol a 
research power reactor, wher 
video monitors showed tiisplays 
of instruments in the acljacent 


contral room 


eit emoanstration woud 
simulate a blackout at a powe 
stntion. While the reactor was 


at full power, the lab scientists 





were going to shut off all the 
coolant pumps—a move that at most conventional nuclear plants 
Ay wll a Te fini fs cisaster 

“The countdown was done ike a NASA launch—ten, nine 
sieht.” recalls Charles Till. associate director of the laboratory. “1 
was standing atthe back, looking out over all these heads and at th 
television screens. When we turned off the pumps, the first thing 


A . . = = , a5 8 ! be - = . 
We saw was the tempcrature going straient up! Nota pretty sight to 


; = pe ae | | rth; a : I i] iy 
LyYOone WhO 5 DAO ANYVINing LO clo WILh & Feactol 


Phen the room shook witha pane! 6 a steam valve popped open 
in the nonnuclear partof the plant. It posed no risk to the crowd Dut 
definitely got their attention 

‘Evervone jumped up in their chairs and swung around to the 
hack.” savs Till, Inughing. “They wanted to see if the Argonne 


people were still there or whether we a already run out 
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As the temperature of the core Increased, the reactor’s unique 
metal fuel—an alloy of uranium, plutonium, and zirconium— 
expanded, letting enough neutrons escape to slow down the chain 
reaction, Within tentninutes, reactor power had dropped from 100 
percent to almost nothing and temperature had returmed to nor- 
mal, without operator intervention. 

The device that performed so well wos EBR 11, aresenrch breedd- 
#r reactor in operation since 1964. It had been modified by 
Argonne scientists to test its inherent shutdown capability, Such 
safety features as well as simplified designs are to be incorporated 
into the new generation of reactors, Among the new candidates: 

AP600: Westinghouse's Advanced Passive 600-meguwatt reac- 
tor would be asimplified version of the pressurized water reactor, 
the type most widely used around the world. Compared with acon- 
ventional plant the same size, designers say, the AP600 would 
require half as much concrete, 80 percent Jess electric cable, 60 per- 
cent fewer valves and pipes, 50 percent fewer large pumps and heat 
exchangers, and 35 percent less ducting. 

Although its core would be larger than that of a conventional 
reactor, the AP6OO would operate at a lower temperature, making 
iLmore forgiving of human errors—"“like driving a car at 40 miles 
per hour instead of 60," savs program director Howard J. Braschi. 

MHTGR: Designed by General Atomics of San Diego, the 
Modular Hich Temperature Gas-Cooled Reactor would circulate 
heliam coolant rather than water through a core composed of bil- 
lions of kernels of uranium, each coated with protective layers of 
carbon and silicon carbide and bonded in fuel rods. Because these 
pellets can withstand temperatures higher than any the MH TGR 
tan generate, they could not release radioactive material, even ifall 
the helium feaked from the system. 

That makes it a true “walk-wway” reactor, says Linden Blue, 
General Atomics’ vice chairman, * You can have the worst kincl of 
accident, go bome and have lunch, take a nap, and come back and 
deal with it. Not to worry, No need to panic.” 

PRISM: Further into the future, General Electric's Power Renc- 
tor Innovative Small Module would use liquid sodium, a more 
etficient carrier of heat than water or helium, to cool its alloy fuel, 
Asa breeder, PRISM would also make more fuel than it comsumes. 
And it might be canable of recycling nuclear wastes as fuel, redue- 
ing the time that the most long-lived wastes would have to be 
stored—from hundreds of thousands of years to only hundreds. 

Other innovative designs are the PIUS (Process Inherent Ulti- 
mate Safety) reactor by ABB Atom, CANDO 3 (Canadian Deu- 
terium Uranium) by AECL, and the SBWE (Simplified Boiling 
Water Reactor) by General Electric —all of which aim for greater 
simplicity. “Welooked atevery component witha view of taking it 
out,” says GE's Daniel R. Wilkins 

The safety features of these machines have earned cautious 
consideration from environmentalist. 

“Tf we're going to save the planet, we're going to have to phase 
out fossil fuels,” saves Jan Bevea of the Audubon Society. “And 
though we are optimistic about the technology for solar power, the 
world i¢ too important to put all our eges in that basket. So we think 
it makes sense to put resources into testing these so-called idiot- 
proof reactors.” 


A Comeback for Nuclear Power? 





Tiny BUT POWERFUL 

Each one precisely crafted, fuel 
pellets for the MHTGR— 
dwarfed by a pernny—contain a 
thotisand times more energy by 
weight than coal, Manufactured 
by General Atontics in San 
Diego, the pellets start as drop- 
lets of uranium (facing page), 
which are then solidified anil 
coated with lavers of carbon 
and sifticon carbide to give them 
a protective shell This permits 
them to withstand temperatures 
as high as 36M)" F, giving the 
MATGR a greater margin of 
safety than conventional 


reactors. 
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An 18-mile rads around the tte remains officially uninhahitahl 


Lodayv42?9 nuclearresctors create electricity in2S countries. The 
International Atomic Energy Agency, based in Vienna, Austria, 


promotes nuclear power around the world and attempts to prevent 


chiversior OF tie FOr use in Weapons 


yl ; 
Countries approach nuclear technology in vario 
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a 
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depending on their political svstems and priorities. France and 
sweden, in particular, took opposite paths during the past decade 
Cm ao bright day last September, two dozen delegates from the 
[: rene Parliament fathered ina meet Ine POO Bul the Ww Stil Plots | 
in Veashington, D. C., fora briefing by U. S. energy experts. At the 
podiim was Harold Finger, then president of the U, 5, Council for 
Energy Awareness, a group that represents the nuclear industry 
“in France you Ve done evervthing in your nucléar program 
that we sic we wanted to doin the beginning herein the U.3.," he 
told them, “Denvy the totality and the logic of your system. 
Finger’s words reflected the feelings of many of his American 


olleagues, wh onsider the French nuclear system the moat 


ON THE CUTTING Eng! 
idjustine the beam of a copper- 
vapor laser, Miork Wiortinez 
(left) at the Lawrence Liver 
more iaboratery in California 
demonstrates a mew process for 
ee piel Ponting Out Wren Lsti- 
topes for muchear fuel. A leoder 
in this technology, the LU, S. 
hopes to regain its place in the 
enriched-uronimm morket, 
Fechniciins at Argonne 








National Laboratory in Idaho 


jabove) renovate a “het room,” 
where anew method of recy- 
cling metal fiirel will be tested 
Sinpter gud potentially less 
mpenashe than wsine wreaniwn 
In conventional ceramic form, 
metal-based fuel systems coulcd 
mike tt economical te operate 
breeder reactors, which create 


more fiel than they corse. 
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ICH IN RESOURCES, the U.S. gen- 

erates electricity in many ways; 

Hydropower is a major factor on Gh 
the West Coast, fuel oil in the Northeast, 
natural gas in some Guif states and in Cali- 
fornia, nuclear in the East, and coal nearly | 
everywhere. Even so, some regions (pink) 
may suffer shortages of electricity in im 
extreme Weather. Planners hope “nega- c— 
watts,” power saved by conservation, will 
help delay a crunch. | 
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successful in the world. Since 1967 France has built 55 nuclear 
power reactors —second only to the U. &.—and ratsed the percent- 
age of nuclear-produced electricity to 75 percent. 

“The theme of the French nuclear program is standardization,” 
says Daniel Chavardes of Framatome, the government-controlled 
reactor manufacturer. Every nuclear reactor in France nearly 
identical toall the others in its series, unlike custom-built American 
power plants. This assembly-line approach has helped make it pos- 
sible-tor Blectricité de France (EDF), the government-owned utili- 
ty, to build a 900-megawatt pressurized-water teactor in five years, 
rather than the seven to fourteen it has taleen most American util- 
tes, and todo so with high quality control and lower costs. Also, in 
the United States nuclear power stations are operated by more than 


National Geographic, August 100] 


50 completely separate utilities, some more skillful than others 

Just as important, the French utility has generally been able to 
site its nuclear stations without the kind of public opposition that 
U.S. power companies have dreaded. Some say that this is due to 
the traditional reluctance of the French people to question central 
authority and to their support for a nuclear military policy, Others 
point to EDF's information campaigns and programs of economic 
development 

‘Take the village of Cattenom, a community of 2,700 on the 
bank of the Moselle River in northeastern France. The town is 
located in a steelmaking region 
hit hard by the recession of the 
mid-1970s. In 1979 EDF began 
construction bere of four 1,300 


7 | 
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megawatt  pressurized-water 
feactors—one of the largest 


nuchear complexes in France. 

since the power plant Was 
started, EDP has but more 
than 900 houses in nearby com- 


Fi 
a f 
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munities, 54 of them in Cat- ey 
tenom, The utility has invested 
47 million francs (eight million 
dollars) in local roads and pays 
more than a fitth of the town's 
annual bucpet in taxes. 
Cattenom’s schools, commu 
mity center, athletic stadium, 
town hall, and tennsclub were 
al financed through 
backed by EDF taxes, 
Mavor Alphonse Hohler. And 
the workers at the plant help 


any 


loans 


Sih eS 


keep the town's businessmen 
Prsperows You couldn't find a 
bigger fan of nuclear power 
than the mayor, who isa proud 
of Cattenom's cooling towers as 
heis ofthe portraitofCharlesde 
(saulle that hangs on the wall 
above his desk 

“We were living in the Middle Ages when I was first elected,’ 
savs Bohler, who has held office since 1959. “Now we-have four 


doctors, two dentists, a-pharmacist, and a lawyer.” 

To introduce the plant to the public, FDP welcomes busloads of 
visitorsevery cay to Cattenom—some 1S ,000avear. Opposition to 
the station has come mainly from residents of nearby Germany ond 
Luxembourg. Following the accident at Chernobyl, thousands of 
protesters gathered at the German border ten miles away. But in 
(Cottenom and surrounding communities there has never been a 
SETIOUS CAM Palen against the plant 

“Sure, there were people against the plant at the start,” says 
Nathalie Louis, dabbing asolution onto acustomer's hair curlersal 
Salon Bernard. “Now those same people are working there.” 

The program still has its critics; Some complain about the huge 
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NORTHERN (rLANT 

Nearly 700 miles north of the 
LS. border, six hydroelectric 
generators being installed at 
Hontro-Quebec’s Lo Grande 2A 
complex could supply 7 percent 
of New England's power by 
1992. Buying clectricity from 
Canada allows C'S. wolity 
compiinies to delay construction 
of new plants. 
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lebt (230 bilhon fra or 49.5 bilhoy rei that EDF accumi 
ted during tt nid nuclear buildup a he t that the counts 
QUTCE FTX as more reactors than tt needs, Others object to the limited role 
Becise they canbe installed allowed the public. “France is the ultimate example of how t 
quickly and are relatively clean feurel ru ower without debate Christian Retalli 
SUTIN, Toure pos turbines nember of parliament from Nord-Pus de‘ 
fabove) are a frequent choice “Thea French wavy oi or thine _ ‘Heren we Danijel 
TLL amine COUT PRES Pennie a | rie Me sre pre ta le ind mationnlite.whil 
De Orch oF niener denna. Hui ‘ 
: Am | tional and shortsighted, thougl 
Pos-run plants have something ahs I - 
In oornron woth fisel-oil-driven PHE MULT in Fra f accepled mu Ls toa] 
plants such as the four 375- Means of achieving enerey independence, Aft ll, We gre the 
merowirt unite ot Northport, nation of the philosopher René Descarti 
Lome tahini (hop): worries 
qhowt the price and availability CH IMPORTA DY ONS should not be leittea inca 
of fuel supplies elite, however. That was the conclusion reached by the 
people of Sweden in March 1980 when tl dina 
national referendum to end their nation’s use of nucleal 
Coen ae Lhe oO cespite tne fact hat Swedes lz red 
ohnsnened among the best min im the | 


shutting down the nations 12 if reactors. (A -Sl it JTRTY BUT NECESSARY 


Eight hundred feet down, West 


oe 
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Virginia coal miners wee con 


Swedish ] 
ohnminted lonrwil shewrer fo 
cul a 28-inch swath of cool from 
a seam. Coal-fired power plants 
produce more than half the 


ast vear [taly's Parh a dy he <r. 
noahion's elec fracity, bist Crary 
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dian emf polhutonts that couse 
ermany were shut down for salety reasons; and Swiss voters = acid rain and release carbon 
an New nuclear projects [the enc of the decny dioxide, which adds tu vlobal 
Wiring. Vvew, clean coal tech- 
nilogies remain mostly in the 


denioneirafion stoee, 
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Stops. Js Wwiy ie store C400 wind turbines (including ome tot sparkics 


with season's prectings) deliver only 25 percent of the power they could 
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PUTTING TRASH TO WORK 
Aurning 2 2,000-ton mountioin 
of trash every dav fright), the 
city of Bridgeport, Connecticut, 
fenerdtes 10 percent of ite 
electricity from what citizens 
throw awa. At the city’s 
advanced incinerator (abere), 
environmental technician Patt 
Barbour checks one of three 
furnoces whose smokestack 
filters help reduce pollutants. 
About 130 waiste-to-energy 


power planks dot the court ry 





It had been raining there for several days, a soft steady rain 
“Vou know a man told 
Another said: “The reactor down at Forsmark 15 leaking 
take the stories seriously until he heard 4 report 


someone said the rain’s dangerous 
him 

Erik=son didn’t 
on the radio that the Swedish power plant at Forsmark had not 
been the site of an accident but rather was the first place outside the 
Soviet Union to detect tie disaster at Chernobv! 

Nlost Swedes had no need bo worry 
swept across Scandinavia, the average resident received a smaller 


Hut in northern 


Ls the rachinactive clouds 


dose than he orshe would have from achest A ray 
fish, mush 


SWeden and along the cast comet, reindeer, moose 


roms, anc berrres—tfayorite foods Were tainted by cesiiim [37 
Among those affected was:Mats Eriksson, Becausett had rained 
on his -villare, fallout there was heavier than m most parts of the 
Fle didn't realize how heavy until he took part in a health 
“They told me I had so much cesium in my body that if J 


Counts 
survey 
were one of my own livestock, Pd be unfit for sale 

More than any other recent issue, nuclear power has troubled the 


the April 1989 


‘See Living with Radiation,” by Charies FE, Cobb, Jr, hi 


GEOGRAPHIC 
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Besides trash, wastes from 
forests and farms also contrib- 
ute to the nation’s power sup- 
ply, Moine generates about 20 
percent of its electricity by 
burning wood-chips, while the 
island of Howdil pets os mach 
as a third of its power-from 
hiring suparcine residues. 
Ewen so, renewable biomass 
sources totul less than ome per- 
cent of the nation’s generating 
copacthy. 





Vational Georrapht 





Swedes, While the French have @ taste for stronz. centralized 
IULHOTIty, SWeles prefer consensus. [heir economy —lree-market 
capitalism mixed with a socialist-style welfare state—relies on 
COPEMATION AMONE OPEANiZed labor, industry, od povermment 

Desnite this instinct for consensus, neither the members of the 
Social lemocratic Party nor any other political group has managed 
to put together an acceptable plan to accomplish the nuclear phase 
out, Chus the issue returns year after year, splitting apartotherwise 
healthy coalitions, drawing attention away from other important 
issues, and generally haunting politicians 

“can (think of another problem thal has caused such difficulty 
lor the political system,” says Bo Andersson of the Swedish Tracie 
Union Confederation. “It's very un-Swedish 


ion nuchear awit for fall their electricity (the 


= Wecles cheaper 
rest coming mainiy from hydropower), and they have no casy wa 
= - . "af foal iz, i y +: | oa = = i ' i r t = T= 1 Pat 
Ofeplace it, building new dams 1 out because the country’s four 
ee | = 2 } | | 
argest unharnessed myers are protected by environmental laws 
And parliament has set goals for carbon dioxide emissions thal 


Limit new fossil fuel plants as well 
No nuclear. No new hydro, Restricted fossil fuel. What's lefir 
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FARMING THE SUN 

Lights from a mointenance 
truck thread through the 
world's largest solar-thermal 
complex, Ler International, in 
California's Mojave Desert. 
Working at night, the 20-person 
crew fakes a week and a half to 
woah the company's 1.4 million 
mirrors, which produce 945 per- 
cent of U.S. solar electricity. 
he mirrors focus the sun's rove 
on tubes filled with syntivetic 
oll, The ofl botls water ina heat 
exchonger, which sends steant 
fo a tiorbine. 

Photovoltaic cells, by can- 
trast, convert sunlight directly 
inte electricity. Their relatively 
high cost hos Limited use so far 
to devices such as irrigation 
pumps, billboard lights, pocket 
colculators, and remote resi- 
dential systems. But new 
muteriols min make them more 
affordable and widen their 
application. 





| 


sHluthion on the supply side alone, 
“We must reduce consumption 
At Iggesund Paperboard in the village of Tggesund, 185 miles 
north of Stockholm, the effects of creater efficiency are easy to see 
Adjacent tothe old Pui erull, we here pe inding pumps drown out all 
voices and condensed steam trickles down brick walls, asleek new 


sive Pherae 


“There is no 
Jehansson of Lund University 


mill painted in pastels uses a variable-rale pumping system to cut 
electm 1h} by one-third. Such LmMprovements, if adopted through 
cul the economy, could largely compensate forthe loss of Sweden's 
nuchtar power, savs Johansson 

Others are not as optimistic. According to astudy by Vattenfall, 
the country’s largest witty, ttmay cost as much as 200 billion kro- 
nor (32.5 billion dollars) to replace Sweden's nuclear plants with 
currently systems—natural pas, 
powered generators. And if electricity prices escalate as a result, 
some 50,000 jobs may be lost in energy-intensive industries such as 


DIMASS, wWine- 


Het eplabl 


fo ii” 


National Geographic, August 199) 


mining, steel, and paper. Considering such a possibility, many 
oul the phastout is even feasible 
Here in the United States there appears no chance fora nuclear 


PHASeOUL such as Sweden §— barring another major nuclear acci- 


cent. Since 1982, referenda to han nuclear power in Shates such as 


Maine, Massachusetts, and Oregon have failed, suggesting that 


most Americans are not disenchanted enough with the technology 
to want to throw it away 

“We're at the bottom right now, but we're going to see a rebirth 
in this decade,” says Bertram Wolfe of General Electric, express 
ine the confidence of muclear-industry leaders. 

Antinuclear groups, nevertheless, sav there are good reasons to 
Walch Swetlen as it prepares for a future without nuclear power 

“Tt's going to happen here too by default,” says Kuen Bossone, 
director of the antinuclear Critical Mass Energy Project. “There 
haven't been any orders for nuclear nlantisinthe U.S, since 1978, 


A Comeback for Nuclear Power? 








BRIGHT IDEA 

Phe power tt takes to light a sin- 
gle 7O0-wuatt incandescent bulb 
Will iltoninete Four equally 
bright compact fluorescent 
bulbs, as George Preston of 
Pinilips Digit demonstrates. 
Photugh compact fluorescent 
hulbs con cost $15 or more 
omece, tiev fest tem tines lom- 
ger, One Massachusetts utility 
boosted conservation by letting 
customers piv for bulbs by the 
month, Such technology, if fully 
exploited by both Pusimesses 
and homeowners, could help 
reduce C'. 5. consumption 
of electricity by as much os 
#4 percent by the year 2000) 





and the plants that exist now are slowly aging and will eventually 
get shutdown, So whether it s formal policy or an informal policy, 


a phaseout 5 already happening L, Says 
f i | ‘ i . Lim | ei a ry on fa hs ils Hi im i 
where Sacramento voters in 1989 turnect off toe Rancho 


With 


' ma yi | 1 
tbowta fourth of their power coming from hydroelectric dams, ge 


Hossoni. 
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seco reactor because it continually nected expensive repair 
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thermal springs, Solar collectors, Wind farms, and DIOMASS Penera 


L AUTOTNIGNS fet OTe eles im renewables than they 
a. - = = cee 
do from nuclear 


What's good for California isn't necessarily good for everybod, 


tors Cricity ire 


| a |. : " Se eee Peat Oo 
pee re Phaidd CS ETP the ee 
POORTAOMY ia exploit Sat 


wind, and geothermal enersy as 
productively as California: In 
4 states coal remains the on 


lel fo 


states depen ETESLUTI Ey ht Pee ESA 


, i . 
elecericits i) 


DOWEr, TIVE Ob fuel ol, Tour on 
hydro, and two on natural pas 
"There's no silver bullet in 
energy, savs Assistant Enerm 
Secretary J. Michael Davis 
‘Different parts of the countn 
require different solutions 
During the past five years thi 
trend clearly has been bower 
pivanced natural cas turbine 
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Wid DUT Use more expensive fuel (han do coal plants 
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approved last August, California utilities that encournge custom 


r they burn, and gasified coal turbim 


new Tacrics fen PHUeErTEY Conservation Cin IFT a 


ind lighting get to 
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a billion collars on 
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thare the financial savings. Customers may save 


much a& 15 cents profit fo 


ih 


: ante ae , 
tlectricitv, while the utihtres @rm as 


eyery chev ius of Dower they oon ( Sel 


OUT HIS OFFICE WINDOW at the palm trees and mars! 


ms AFD bund Heac! rloricia. (), Wooel NSiCLe rect 


ution might be forthe 35 counties depen 
m Florida Power & Light. As senior vice president, 
stratecy that will euide FPL ancl its: 
Wit Vears ahead 

[erew up here, This job ismy life 
ull the light 
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ers through the ditt 
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costs, You get them all down to a reasonable tew pretty quick 
A nuclear plant wasn tone of them 
We seriously considered ont a iew years ago when we first 
heard about the standartized o(h+megawait coneept,” he 
explained. “The vendor gave us some dollar and kilowatt num 
pers, an we ran them through all our alternative analyses. But 
when we considered the uncertainties of the investment ane the 


rom | 


he 


Temmtive perceptions that still abound in the public, not to mention 


iL el 


the waste issue, we just had to back away 

Bebween now and the end of the decade, FPL ts placing its bets 
on gcdvanced gas turbines, 
becwuse they are quicker to 
build, require less capital, can 
et added in small increments, 
ind are viewed more favorably 
by state regulators, who tend to 
isapprove of risky, long-term 
LN Vesunents 

“We focus on the short-term 
In thi > (UTE y’, CoH plain 4 
Enerfy Secretary James Wat 


kins. “You make a quick deal 


today and everybody praise 

vou, and thev don't look ont 
J ™7 

there in the future 


main for now. Though a few 
fmieht be started before the enc of the | o90s — perhaps ne’ the tecler- 
ly owned Tennessee Valley Authority or by a consortium of sev- 
eral wtthties: and 2 reactor manutacturer—the ides of a nucle 


revival remains wishful thinking by its promoters. Neither the 


AHitrican public nor thie political system appears bo be ready for it 


‘Our federal democratic system makes a nuclear revival acdiffi 
ult challenge," says LC. Rupp, managing director of Cambridge 


Energy Research Associates, a private consulting firm. “There 


may be circumstances under which it could be manageable, but it 


won t happen overnight.” 
Last February President Bush proposed a national energy strat 


tev favoring new nuciear plants. Butitis not clear that his plan will 


be welcomed by Congress and 


she 


other sectors of the nation. For now 


we wre counting on gas turbines, conservalion programs, and pur 
bases Of clectriaty from Canada to keep us out of trouble. Wi 
Wanl to move away from the cirtiest of fuels and find renewable 


sources of enerey—bul we co not vet Lire on lve eal 


If this pushing and shoving between our needs and desires seems 
inefficient compared with policy-making in France, that mav be a 
[Air Characterization. Loi seems unnece ssarily COMCeENOOoOOS Com 
Tare d with the consensus DPrOotess Ifh.sawedcen that toa ma i be true 
But we probably can't do anything about it, says Wiliam Mctol 
lam, Ir., president emeritus of the Edison Electric Institute. “It's 
the price we pay for our system of democracy 

Meanwhile the oviclear mdustry presses on with advanced 
designs. whiting for the moment when public opinion ancl the 


narketplace may give it another chance 
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LIGHT IDEA 

Weirhing less thon two ATRM's, 
a piece of derogel developed at 
Lawrence Livermore Wational 


Laboratory is one of the best 
insiiotors ever tested, saves 
chemist Tom Tillotson, The 
ploss-like substance, 99.48 per- 
cent air, works sur tines better 
than fibergioss insulation. 

To reduce demand, many util- 
ihes promote comservahon— 
even helping pay for home. imsu- 
lation and more efficient appll- 
ances. Pivter companies paying 
people to ose less: ome signof a 
changing electric future. 





DREAM 
PG ANTALIZING ws with the prom- 
from ordinary water, fusion 

power remains decades away from 
commercial application. 

eee Serene Semen 
roinckdiws culled a tctkasnade (tsk tk 
attempt to achieve the elusive break- 
even point at which energy released 
by fusion equals that required to pro- 
duce it. Using powerful magnets to 
confine a superhot ring of gas, the 
tokamak heats the nuclei of hydrogen 
isotopes extracted from water until 
they fuse together, releasing energy. A 
commercial reactor could harness that 
energy to drive a conventional steam 
turbine. 

Scientists at the University of Roch- 
ester take a different tack, blasting a 
small pellet of hydrogen fuel with 24 
beams from a two-trillion-watt laser 
(above). In the implosion that results, 
strated that a self-sustaining fusion 
reaction is practical, If they ever 
do so, our worries about electricity 
may become a thing of the past. oO 
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Nearly 30 years after the Cuban missile crisis sent the world to 
the last tick before nuclear war, Cuba remains stubborn, socialist— 
and as alone as an old Soviet rocket under guard near Havana. 








Capitalist cash and sociatist sweat 
bind the 22-ston; luxury Hotel Coli 
im Honae’s Vededo section, planned 
by Spanish investors and the Clu 
goverment for a 1992 opening 








IDNIGHT IN Santiago ch 


Luba. 


ALLE [rumpeters, 


rarnivel is in the 
cloifn- 


mers, costumed revelers ty 





the score, all strut, skip, and 
dance past brightly tit decorations in the mait 
placa of the second largest city on the island of 
[ see matador: devils, 


beauty and the Beast! And what a beauty, rust 


‘| 
butterflies 


tuba 


ie fe 


suddenly, darkness. I can‘tsee ating. This 
something 
unwelcome circum 
Stance, in ttle things and in bie ones too 


typical of Cuba nowadays, 


ITT pI reSSe ci MAarred Ly 


lve been petting used to petty annovances 
such as checkine inte the leading hotel ina pro- 
Alter a bod antl 


Vinal tapitad sticky cay, 


there sno hot water. That'sso common you're 


percent off your bill. Ne 


percent off 


supposed to get 10 
running water at all? Twenty 
Even in Havana itself, inthe elegant Tocororo 
resliurant, the air-conditioning might gooffin 
the middle of lunch; one night I went to see the 
iribe— but no, the whole dis 
trict was blacked oul 


mivie Al tine ¢ 


As to things that really matter, one soon 
achieve- 


dramatit 


ancl that’s wll the 


hears, on the one hand, of 
ments in the social sphere, 
more remarkable since Cuba is what Coman- 
dante en Jete Fidel Castro bimeselfcallsa Third 
World country 
i Lown 4.4 if fia Lit 


rey w 


From the comandante on 





Sever tire of pointing out that 


1 i : | ar a E 1 | 
ic Wears after “the tnumpnh of the réevolu- 


tion, there are proportionately more deoc- 


SITE and universities 45 


for Cuba's ten ane a halt million people than 
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invywhere else in Latin America. Noborly his 
to zo hunery, 10 child unvaccinated 
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Lin the other hand, one soon ciscovers | 
here 18 An economy so pinched, so beset by 
shortages, that people think themselves lucky 
if they can find ajar of mayonnaise to buy, ora 
plastic comb, or atin of shoe polish. The day 
you fined ao dozen of any of these in a shop, 
bingo, vou'll grab them all. 

After 20 minutes the carnival lights are on 
agnin, more bands and beauties pass, onlook 
ers spout uninhibited comments. “These men 
are ternbie,” says the young lady who is my 
transiator, smiling. Don’t women mind? Oh 
no, she saves, in Cuba the women love to hear 


that they've been noticed —" You mustn't be 





too thim. of COUFSt, Cspad fully in the back.” 


wah rl ok “ed | 
i ay C20 


In sch a case the men 








nifuimioble—“che's unsmokahle.” Tt means 


not enjovable, ike a cigaretic smoked down 
too far 

| have come for a firsthand look at what 
these vivacious Cubans have achieved and 
how they cope with their ever more pressing 
everyday problems. For nearly three decacles 
communist Cuba has depended primarily on 
trade with the Soviet Unton and its longtime 
East buropesan alhes. Now, Gastro says, such 
commerce with countnes of the “former 
socialist community has virtually ceased; 
some Soviet deliveries, notably oil, have been 
drastically cut, “We are working under very 
Lense conclit mons, Very Lense : 

But unlike Soviet leaders, Castro forswears 
soCiISsM 


any deviation from his brand tl 


“We have swept away the capitalist system,” 
“and it will never return as lone as 
there is.a communist, a Patriot 
ary in (uba.” And so, while even China and 
Albania have been inching iway from com- 
munist orthodoxy, the government of Cuba 





he SAWS, 


, &@ TeEVvolUoon- 


remaims one of the last in the world to profess 
Wlarxisim-Leninism. How long can ito on like 
that? 

veer La 


(astro ends his speeches dehanth 


ism or death! We shall win.’ 





WITH ME is mot 


a translator, delegated: bb 


RAVELING orks 
Cuba's 
Council of Ministers. but also an 
! obhicial of MINKREX, the Ministry of 
Forcign Affairs, whose help is essential. If ] 
want to Vist & sugar mill or any place off the 


LOUFISt cir LIT. le NiLS RES Me wil CON LAS a 
local functionary af the Cuban Communist 
Party who then assures the person in charge of 
the place] want to see that it’s all night. That's 
the system. But from time to time, as will be 
ans when | 
dm not, so to speak, chaperoned, as I move 
ground-to assemble, bit by bit, my mosaic of 
this beautiful country under pressure 
Aivpical landscape: great expanses of green 


in little grows; 





with tall palms, singly of 


Slom, fast, and then faster, sacred bata 
drm rhuthmns seize a dancer in Suntiago 
de Cuba seeking communion with the 
Afro-Cuban divinity Babalu Aye, The 
goverment accepts such rites merging 
Christian and African beliefs. Long 
spurned, compentional Christians slowhy 
crow inammber: today the Conrninist 
Party considers having them as members. 


Tht trademark beard is flecked with gravy 
ited, Fidel Castro has outlasted seven 
LS. presidents, fire in iis oiston of 
Cia s destiny. “Socialism toil fe ts 
soctety of the future,” he said fast wear, 
even as iis Sowet-bioe allies crombled, 
fhurty-five years ago only about a dozen 
guerrillas stood by Castro's side in east- 
em Cuba's rugged Sierra Maestra (rignt) 
to strugele for President Fulgencia Ratis- 
ta's operthrow, Growing hatred of the 
Batista regime fueled widespread sup- 
port, Nobontl 1961, two years after Cas- 
fro came fo power, did he declare hosel} 
a Moarctst-Leninist, Af once admired and 
tbhored, Castro concedes that Cuba 
mst change ful not at (he cost of social 
ism and the single-party system —or itis 


ot J2-yemr rile. 
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In the 32nd year of the revolution 
REPUBLIC OF CUBA | 

AHbAL 110,861 a9 kamd4 2.804 ¢q mi), PoruLa- = Uncdustne: food processing, ol refining, nickel 
THON: 10,620,000 (0% born sine the revolu- mining, textiles, chemicals, biottchnolary, 


thon), ANAL: Havana. pep.. 7,090,000 touriam. Exparts: Sugar, nickel, citrus, fish, 
BCom: Roman Catholic, Afro-Cuban tra- toliqeco, Imports: Oi, machinery, manufic: 
ditional. LANGUAGE: Spanth. LITknacy: tured potieds. Foed predicts, chemical pinrocd- 
4 LIFE EXPECTANCY: 75 veurs. INFANT UChs, Paw rulterials. TAADING PAT NERS: 


MITTAL: 10.7 per | (0, Boosey: USS BL. Sagin, Mexico, Jann, China 
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postrevolution, for teenagers who work three 
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and go home on weekends, 

And ubiquitous palms! Aovrtonea 
recra, the royal palm, eo 5 DOLANIStS 
wax lyrical: majestic, stately, its smooth stone 
trunk curiously bulged like a strange mar 
column reaching into the sky, ae [eaves 
Birds love its black fruit 
over the country—the 
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le hangar, | see 


Tiny bouts are giant hats for fishermen 
inti poner tubes along Haoana’s fame 
seatiall, or Malecon. Off the shore, a puir 
arts aeuinst a skyline barely altered 
chice fhe revolution. Frustrated by Cabia'’s 
economic and political limitations, hnun- 
dnvds with no other means to leave have 
bowrded inner tubes for the Ul. 5. 
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Getting to work 
home Agnin, Mav 


mn buses keep breaking 


Havana: hy 
take hours: the old Hunear- 
¥ou plan a 


ius, wand 


down. 





Valiomeal (ye oprapate, dug ure (¢ol 


— Sa a aaa 












i Se eee eee ee ar i 
| 2a Fp oe a oe = a cae eo 
ee ee ee eee =a Be 
in|) ea Se ee . (-——— = og 
Ee ee eee = 7 = — = a 
fe = 2 2 eee ee ee ee Te ——- om. 
Ee eee ee es oe (=— ca 
pel i lhcb Mi: Biss eid ecm ry ee 
ES i ale eee eS oF _—O— = 
eee eee) ee af —— = 
hn hh ae eee eee || atl ne ie | ine —— ee 
Soe 20 8 ee ee ci ie Mii af 0—l—— ae 
== oe | EEE 2 aS "2 | = ae 
TS © a ee rere aL SELB ay = = 
8 ES = anepeinit Til, 4) — =): i 
ee SD pee reeey tenn fee A 
min wii Tt The Pe baa ed oe cal hay 
mia ia i ] ee ee Pe r == 
a t 
Bi ie! ied ey te. a) ae vi | all. if Bas! 4. =F = 
jal at palb eee LB em ae 
ae i ! 1 z ara 


= oe 









METELT 


—s 





birthday party with a dozen guests, and you 
want to serve pork? Your ration book wan't 
get you enough, so you'll stand in line today, 
hourafter hour, and tomorrow too, al aspecia 
Havana market where unratonecd meat may 
be avatlable at higher prices. 

Watting for the bus, you see the same faces 
Edin and again. Aman tells me he got to know 
a woman in the bus cola and after six months 
he divorced his wife, she divorced her hus- 
band, “and then [ married her.” 





IDEL CASTRO savs the éxport of medi- 
cines, Mong with tourism, is Cuha‘s 
best hope for hard currency—and in 
the Havana suburb of Playa, at the 
Center for Genetic Engineermg and Biotech- 
nology, a young researcher tells of recent suc- 
cesses. A cream to speed the healing of burns 
ATS test kits, cheap. A new meningitis Vac- 
cine ¢arning millions of dollars from Brasil 
As for tourists, both Cuban and foreign, 
their main poal is the beach at Varaclero, 
reached by a two-hour drive along the north 
coast. The big hotels here are for foreign tour- 
ists from October through spring, for Cubans 
insummer. Some new hotels have been put up 





with money from abromad—Castro declares it’s 
all right to let foreign capitalists earn @return 
on such investments, as long as Cubans can 
carn from them how to mim tourist hotels 
properly. The Sol Palmeras just opened —4068 





rooms, much marble, huge pool. At the Los 
Cactus, opened two vears ago, the pool hasn't 
had water fora wee 
treal. “They give you.a different reason every 
day.” She acts the food is terrible, the beach 
wonderiul, the water warm—and the prices 
are ridiculously low 

The beach is wonderful indeed. Austrians, 
Spaniards, a French couple are baking in the 
sun, But no American tourists, because the 
U.S. placed a trade embargo on Cuba 
That began after revolutionaries nationalized 
American property in 1960 without compen- 
sation—the phone and electmc companies, 
dozens of sugar mills, thousands of acres of 
land. Andso U, 5. citizens may visit Cuba but 
not spend anv money there. Journalists, like 
me, are exempted, 

A discordant voter: (On the terrace of a hotel 
full of Canadians, a middle-aged Cuban who 
plays in the banc telis-guests that fife here 
hell, “On the surtace-all 1s nice and relaxed,” 
he says, “underneath it's tightly controlled 
People who have to talk to tourists are care- 
fully selected.” As he talks, he amiles in case 





:, save-a lady from Mon- 


Central Havana residents take the air on 
their cnonbling balcomtes, witle in the 
colonial city of Trinidad a woman cleans 
up in an old house partitioned for pri- 
vacy. Shortage of fuolding materials 
makes for overcrowded hosing, 
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Pie 


Lacuna cel 
Al SiX-Suare-mile lacon lined with 


shimmers 
lAke,- 


reels where loréign sporthishermen have 
rauent recor-size largemouth ass: 2 we 
YOURE nen in a boat are working their way 


through the shallow water, pulling in a half. 
mile-long gill net —dislodging tarpon, tilapia, 
a three-foot manta with what looks to me 
like the head of a crocorclile and the body and 
tail of a fish. They've been at it all night and 
will return after aes ito set out the net again. 

From my boat Lask about their fishing coop- 
erative. You work 270 davs a month, they say, 
then it's 10- days off, This month they'll work 
in ¢xtra five days, voluntarily, to fullall the 
monthly plan, four tons per man, Volunteers 
will relan estimulo, a reward, A trabayadar 


Cita ala Lroirodds 


Sleep invades a day-care center in 
Havana's Miramar section, ani al! 
another in San Antonio de los Bafios min- 
lature portraits stuck onto stars match 
eoeshcloth to child. The government mins 
such facilities throughout the tsiamd; 
purents are charged by abiithy to poy, 
Mothers-to-be who flock from the sur- 
rounding countryside for prenatal care 
ata stafe-ron home file down. a street in 
BRayvemo, Such free preventit ec care as 
helped make Cuba's intfant-miortality 
rate the (owes! m Latin America, 
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de eare ad, 
each month, ancl the bestofthe year isnameds 
vanguardia. Ane 
things in Cuba 

Here's how the system was explained to me 
There are moral anc 
diplomas. And there are material rewards, 
given at the workplace, perhane the right to 
buy a Soviet-made fan or refrigerator ata good 
price, ora week at Varadero beach 

To get stch you amass merit 
points—let's say for voluntary work on week- 


that s how URE Bers zoo 


rewards—medals 


rewards, 
ends in. a construction brigacte, helping mpea le 


an apartment house. Your merits will he 
poste, and at the end of the veer your fellow 
Who'll get the vacation at the 


beach? They may vote it to you, bul you rider hit 
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chocesue Lo Wait Tie something really THe — ATI 
npAriimnent or a tar: that'll take 
course. [t's like this in all the offices 


Yeats, Of 


LC lores , 


and agricultural cooperatives in Cuba. This 
vear Castro has called for 120 howrs of volun 
Lary work from everyone 


Even day-care centers work on a reward 
Che minister of educabon told me there 
are hundcdrecis of these forchileiren 45 days to sr 
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Visita centéerat Lieniuceos: astalf of 48 for 1] us 
kicks, anew three-story building with kitchen 
and laundry. The children change into play- 
clothes that are washed daily. On stageered 
echedules, they have showers playtime 
lunch, nap, snack. [see arow of toothbrushes, 
each with a symbol: umbrella, banana, duck 
1 one-vear-old is brushing his four teeth. Even 
if 4 Kicl has only one tooth, that one must be 
We teach the 
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Ae comes remding? Not here 
food to push the ABC's on little children 

The fees are modest, but there a ren i nicurly 
enougn places for all the youngstersin this age 
froup. So how does a mother get her child in? 
I'm told there will be 
workplace—is she a pow. worker? In. he 
neighborhood is shi ; 
Isn't there 4 grandmother who could take care 
of the child? 
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Political wate fringes fio cic wetieists, 


members of a Committee for the Defensi 


of the Revolution break for dominoes tr 
Her central Havana meeting room. 
Cabos who oprniy denounce the system 
face ostraciam, mal harassment, a fal 
Custard Arcos (above), an early Casta 
airy farmed othe, last year heard a crowd 
Otiside his Havana apartment feering 
Worn!" and “Counterrevolutionary!" 


But the primary objective is revolu- 
lionary vinlance, Savs the national CDR coos 

A. senior official at 
the national headquarters adds: “The CDR E 


the tool of the Communist Party to take its nal 
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cinator, (20n STRLO Hatista 


ie) to the people, to their community, into 


their houses.” Everyone 14 or older is urged to 
belong. E.wery block has at least one CDR. In 
the mountains a (OR may co 


houses. Members patrol at 
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night to guard 
agunst amy kind of delinquency 
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tellé me; the countrywide total 15 
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Nast Cubans benefited from the revolution, here, he'll] unloacl a hundred STHHHS SC give 
he says, but some were hurt by it the rich, the me those extratwo. That's how we all getcon 


bourgeoisie, thelandowners. Morethanamil- struction materials here; we pay people off 
lion have left. thousands have not. “Those art 
the ones we really watch, the chass enemies SF ow ABovuT that vaunted health sy 
Who Want to farm our revolution. They hate tem? [The idea t& for every Cuban 
us and feel terronred by us: to have his own doctor close by, to 
Given the scarcity of things, there are uncl- be Visiter! for a checkup twice a 
i pm SYVELems AH! iT | iniuba lop Pant CA LITA Vea wre (een a ten a= nevessa4ri lree 
Die, 1 You Want construction material, you m hargve. Half the population ts looked after bs 
supposed to receive it at a reward, a ma 11,900 tamily doctors, recent graduates all 
explains, but he has another way. “I'm fixing bout one for every 150 families or 500 peopl 


up my house and need wire to fe the reintor I stop at some of the ubiquitous three-ston 
ing rods, My brother is 2 truck drivertaking doctors’ houses. They're white, square, with 
shipments from Havana tomy town, and the the doctor's quarters om top and the nurse 


loader certifies that he put on a hundred quarters and consulting room downstairs 


spools. But he really loaded 102—my brother Often it's the same diagnosis— hypertension 
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but a lot are hard to convince: 
man tells me that the 
rogram, begun in 1984, is 
everybody by the wear 
2000. People not vet covered go to clinics: 
All women get Pap smears and, if premnant, 
extensive prenatal care. No, all this is not cost- 


bho SInoki rier, 
A health ministry 
family-cdoctor p 


echeduled to cover 


effechve—"“it's a manifestation of pobltieal 
will.” So far, he ades. etcht milhon Cubans 


have heen screened for SIDA —that's ATDSin 
confirmed HIV positive is 
rdofortido—an AIDS sanitarium 


spanish, Anyone 


Bolated im i 


UBA'S WESTERN TIP 15 richly blessed 
with natural endowments. Along 
the roac in Pinar del Rio Province I 
see hb weathered sign im English: Che 
Mecca of Tobacco. Indeed, two municipal- 
ities—San Luis and San Juan y Martinez — 
grow the makings ules gies finest ¢ 
That's thanks to; microclimate of 
mics nights ard c { ol ales ThA RS 5 anc to Acres OF 





wars 





cheesecloth stretched over the growing tohac 
co plants against insects and too MUCH Sun 

Neo lees important is the care taken to com: 
using leaves 
from different parts of the plant: From up high 
comes streneth; from the middle, aroma; from 
low down, burnability, Cuban cigars bring 
millions of dollars from Spain and France, 
Britain and Switrerland. Quite a few, I hear, 
come surreptitiously into the U.S 

In the Vitale: area limestone masses as high 
as a thousand feet rise 
asdf dropped there by some giant. Some have 


pose those little masterpieces, 


steeply from the plain, 


enormous noire: in them—hundrends of feel 
wide, formed by erosion—and some of these 
holes are reac hable by traipsing through natu- 
Guided by a farmer, 
called the Valley of the Nightingales, an 


idvilic spot, green, 


ral tunnels [reach such a 
ole, 
fullof birdsong in the after 
} brought to Cuba 
at last in the 
vies Willages in such holes 
been given traps to capture 
rathike sialeate hate Ln erow up to two 


Hefore the slaves, 
in the early 1500s, 
LAs0s, runaways 

This farmer has 


rues, 


neon Sun 


were freed 


Dancers strut past foreign vacationers at the 
resort of Varadero fo dri wp interest in the 
evening show. Suez a by foreign depts ana 
aU. 5. economic embargo that includes a 
ban on tourist spending, Cuba looks to 
tourism from other countries for hard cur- 
rency. Last year 320,000 pisttors browght in 
216 miffion dollars. 
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who make: if as pregnant. | 


owe ras METER 


feet and weich 270 pounds. He ts to mate them 
and raise as many as he can. For fur? No, for 
food. It's one of the new measures in keeping 
with the 
meaning hard times just shortofl war. 
You can meet hard times in @ ci 


‘“snecial period in time of peace,’ 


ategory 
Havana restaurant too, for different reasons 
Why note Jie here) 
point to an wih 


lask for coffee, No coffee 


t he make coffee? Ves, bot Ueat’s 
she's preg Alte, the coffer 
How sof Weil, 


ach ry every 


Walter; can’ 
her job, and rarent 
tr (oceed 
Weil, 
ielrvers. coffee, oul a con 
given fo the fedy who's responsible, and 


she's Yes, [know. May I speak to the ad 
ministrator? Af pothache. May I 


ao. Really? 


LOMEGME 


WOTNINE 


ony he 
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fmol were —i 


speak to his deputy? Well, J am, Out only toa 





ine fo find another wantanr he should Mat Pepresenianves f leftist-oriented rebel move- 
been kere by now. Why isn't shes Chely thi tnent= from around the elobe, more or less 
107 a, rior? fli PLP an lel bps crue. Piri kee pti i] journal! CS. ane De] li COMME i 

hops there aren't enough workers, But Fide Cuba's mcessant festivals and conet 

said if Havana had 100,000 fewer worker ruitar piavers, filmmakers, anesthesiolopists 
things would work better. ln ves, tots niga! Many are invited by the government, expenses 


Alas. Fidel alse tist saad that Cubans are thi [1 ud, [hey re watcher by secret-police acent 
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ancl he becomes a terrible thing too are some of Havana's prettiest women— 


RR A WHILE Gefore the revoluto Topping in to we the telephone ancl the bath- 
Havans hada reputationasaplaceof room. And tineteras, The word comes from 
intrigue and tawdry romance. There's jincta, or harsewoman; nowadays it means 
still a whiff of that in the lobby ol vomen looking for hard-currency men 

the Havana Libre hotel, the former Havane In town too are a few American sportsme! 
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doctor has been organizing mass weddings. 
with a cake and white gown for ench bride 
until he came two years ago, people here 
couldn't atford to gel married, so they simph 


lived together. Soon Ur. Vladimir Wtll mar 


his 64th couple—on Fidel's 64th birthday! 
Pd flown upto Bl Miulato tn a Soviet-Dult 
helicopter that a short time ago was a 
troop Carrier ind gunship in Angola NOW It 4 
nainted white and carries tourists around, [he 


nilot, a major trained in the 0.5.5.K., saw 
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fovernment fight off insurgents and their sup 
porters from South Airica. Uver tne yer 


Some 300, 000 Lutans served in Anvoius Py CTR 


the last ones are coming home: also the bodies 





The family doctor makes house calls in 


EI Mulato, a remote hamlet high in tne 
Sierra Marstra—and he doesn f charge 
aoeso, Dr, Vigdiir Liar treats 
Fredesbinda Pérez for a breathing ailment 
inside the hilltop hut she shares with her 
hushand, Ramon, Although health care is 
free, recent trade disruptions have caused 
shortages of some medics. 

wast year modern medicine saved the 
life of favtier Marquez, five, who traveled 
from Santiago to Havana for open-heart 
Suri rif; ne réecoverra i ath the heen ih} 
breathing exercises—and the support of 


His ore. 
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Every dav. brings astonishing news from 
Cuba, A Soviet Politburo member visits, but 
there is no communiqué. Castro frets that 
Cuban-Seviet commercial relations are up in 
the air—“al this moment we know nothing!” 
At long last a new agreement is signed: The 
U5.5.R. will still take all that Cuban sugar 
but send a bot less oil. 

And so Castro speaks of ever more drastic 
retrenchment. Massive ‘Soviet-supported 
construction projects—the nickel plant at 
Camarioca and the nuclear power plant and 
the big ot) refinery at Cienftiegos—may never 
be completed. Plowing is to be done with oxen. 
Fewer buses? More bicycles! One hundred 
eighty more items will be rationed, electricity, 
already much curtailed, will be cut further. 


Cuba ala Crossroduds 


Telephone repairman Humberto Pérez 
peers beneath a flag veiling a Havana 
skyline hazy as Cuba’s future. “Will it be 
an independent, industriows Latin Amert- 
can nation?” revolutionary José Martt 
eked nearly a century ago, “This and 
nothing else is Cuba's task," 


The Communist Party bureaucracy ts to be 
reduced too, There's talk of “rectification of 
errors” —but it's nothing like the Soviet 
Union's perestrotka. Cuba needs Marxism- 
Leninism more than ever, Castro savs. He 
vows: “If [°m told 9&5 percent of the people no 
langer believe in the revolution, I'll continue 
to fight. If I'm told I'm the only one who 
believes init, Ul continue” 


HAT WILL HAPPEN? An item 
from Havana radio gives me 
pause: Temporary lack of beef 
and poultry in the capital make 
the population worry that soon there won't be 
any meat at all and have led to protests and clis- 
turbances in front of butcher shops. A food 
ministry bureaucrat says these shortages are 
due only to vehicle breakdowns and delays in 
slaughterhouses— people should do all their 
complaining by phone to his office 

Is this how something big could start? Say 
there's rioting; nervous police start shooting, 
troops are sent tosubdue the rioters but turn on 
their officers instead, Could it be that by the 
time this article appears in print Fidel Castro 
will be gone— pushed out, perhaps, by army 
officers seeking to avert chaos? And then, will 
there be an outpouring of relief, after 32 years 
of progressive disillusion with the revolution? 

Mavbe. More likely is that Cuba will just go 
muddling along, But no matter what, there'll 
still be impassioned poetry and drumming and 
dancing, and the consolations of the oricfas — 
those powerful divinities of sanferia, the 
Cuban composite of Roman Catholicism and 
African belief. There'll still be rodeos in the 
countryside and glorious beaches with fanges 
antl fangvitas—tiny bathing suits and tinier 
ones still, No lack of Soviet fuel will stop 
teenagers from falling in.and out of love, and 
in again, And before long it'll be time for 
another carnival, 

And so, for the foreseeable future, there'll 
be no shortage of things to look forward to on 
this beautiful land of palms and buzzards 
and sugarcane. a 
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Pwo hundred years ago this August, architect Pierre Charles 
I*Enfant presented President George Washington with his 
bold design for the new federal city, the only map of Washington 
in L*Enfant’s hond to survive (above). Built from his plan, the city 
(right) spreads west from Lincoln Pork post the Capitol 
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WREEAK comes with thick mist 

and driztle. President George 

Washington, tall distin- 

ruuzhedt at 59 years, and 3J6-year- 

old May, Pierre Charles L’Enfant leave their 
mdemes in the port of Georgetuwn on thie 
Potomac River and mount horses. The youn 
Ferman, an architect-engineer, i also tall and 
courtly hut hes a beaked neée and a manner 
some conskier arrogant. They ride east across 
swollen Rock Creek, past corn-stubble fields 
and timber, to inspect uneven Maryland coun- 
tryside that will become the nation's capital 
The bind, an English visitor later observes, 
“Wivesin gentle curvatures, never rising into 
a hill, never smking into a valley. 
rounded by a complete amphitheater of hills.” 

(Jn ts historic Tuesday, March 29, 1791, 
Washington 15 attracted to a ridge with a- view 
suuth to his beloved Potomac: Here will rise a 
house for the President. The mounted party 
e lo Jenkins Hall; L’ Enfant 
calls it “a pedestal waiting for a momuiment.” 
That monument will be the U. 5. Capitol 

Washington finds the weather so bad that 
he derives “no great satisfaction from the 
review.” Hut for the yEionary L’' Enfant 
lengthy conversations thie 
encourage him to plunge ahead on a “grand 
pland of the whol city.” 

That grand plan would be revised several! 
Hines L' Enfant, under Washington's 
witchful eve: But the only draft in the desion- 
ers hand to survive t 2 large pencil-drawn 
map, one of the great treasures of the Library 
Ame-worn and obscured by va 
hard to reac. Soa, for 
the map's 200th birthday this August, the 
National Geographic Society helped sponsor a 
Clear reproduction (left), Thanks to computer 
digitization by experts at the U 
the onminal lemibility 
restored. Now everyone can compare L’ En- 
fants ideas with the erty as it exists toca‘ 

Che reproduction of L’Enfant'’s plan is a 
cormerstone of » fouwr-vear joint program with 
the Library of Congress, funded in part bv a 
Sas 240 Socrely grant, to improve-atcess to 
and preservation of the library’ sunique collec 
tion of 2.000 maps anc atlases on the evolution 
of Washington, 0. C 

Hew did that master politician ancl general 
George Washington anc the brilliant, wrtistic 
L’ Enfant come to partnership in the creation 
of the federal capital? By a circuitous route 
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that invotved L'Enfant's rise to national emi- 
nence and ultimately, through his own charac- 
ter faults, his fall from erace. 

The two omen had met at Valley Forge after 
LL Enfant arrived in 1777 a5-a brash 22-year- 
old volunteer, one of scores of Frenchmen who 
jomed the Revolution’s cause. He had turned 
his back on a sure future in Pars, where his 
lather was.a prominent painter employed by 
Lows AV LA fledeling artist, young L'’ Enfant 
sketched the American general, who wrote of 
him as “Monsr, Lanfang.” 

L. Enfant became an aide to Baron von 
Steuben, ‘Prussian drillmuaster of the ragtag 
U.S. forces, Later the young Frenchman saw 
action in Nivannah, was wounded, ancl spent 
néarly two Vears 1s a prisoner ofthe British. 

After the war L’ Enfant designed buildings 
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Drecn fulfilled, Washington picked the Poto- 
mac site for the capital, This 1796 painting 
shows hom with wife Mortha, grandchildren, 
valet William Lee, ond a L’Enfont mop. When 
the rovernment took up residence in 1800, the 
view downriver from heights abowe George- 
town (top) showed more countryside thon city. 
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in New York City 
ety, not handsome but a favorite with the la- 
cies. His 1789 renovation of City Hall to serve 
as Federal Hall for Congress and as Washing 

ton § Inaugural ste added to his stature, 

L. Enfant had higher ambitions. Petttioning 
(congress in 1784, he had sugrested an-army 
corps of engineers, which would, among othe 
duties, builel a federal capttal, in September 


He became a figure in soci- 


1789 he offered himertf to the President as 
desinerofsuch acapital: ttshould rethect “the 
Preainess of the ernpire." The words could 
have been Washington's own, and 18 months 
later the job was L’ Enfant's. There was no de- 
den competition, no budget, and no contract 
And why was the camtal sited on an obscure 
patch of Maryland? The location of-a federal 
town haul been the subyect of vitriolic debate in 


Loneress fora decade, since it promised preat 





politcal and commercial advantage. At least 
40 sites had been considered: places like Rings- 
ton, New York; Germantown, Pennsylvania; 
even Marietta on the undeveloped Ohio fron 
tier. Debates often split between Northerners 
and Southerners 

WoL even the 
curled 


signers of the Constitution 
they did give 
over such DLhstrict 


(notexceeding ten Miles square)” 
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In July 1790 Congress finally agreed on a 
location somewhere on the Potomac, the river 
Washington had promoted for vears as the 
water route to the West, The act gave the Pres- 
1aent authority to pick the exact site and to get 
Lhe capital built. The vote came only ten days 
witer a historic compromise, Secretary of the 
Treasury Alexander Hamilton agreed to urge 
northern states to vote for a Potomac capttal if 
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vise the propect, he [ate ke three friencs 25 com- 


and L. Enfant to desten acity with: to 


missioners: Daniel Carroll, Thomas Johnson, 
and Or, Dyvid Stuart. The haste results from 
fears that Philadelphia, where Congress 15 to 
meet until 1800, will lobby to keep the govern- 


ment (here permanentiy, 
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Set in granite, the titte from L’Enfont’s map 
decorates Freedom Placa (left), where atone 
paving Uhistrates the alignment of the Presi- 
dents house, the Capitol, and the Mall, Where 
the Moll crosses the wew south from the Prest- 
dent's howse, L*"Enfont proposed an equestrian 
statue of Washington; the mornionent, com- 
pleted in 1885, is instead an obelisk (below), 
placed slightly off the intended ais. 
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they find the district's latitude and longitude 


and determine tts boundary. L' Enfant sketch 


His Survey, 
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then persuades the landowners to “make a 
common cause of it” and cede their lands with 
modest recompense, L'’Enfant is given an 
excecdinity broad canvas. 

For the text three months the artist is hard 
at work. From Thomas Jefferson, who serves 
as Washington's intermediary, he borrows 
maps of Paris, Amsterdam, Karlsruhe, Turin, 
anc other European cities, 

In late June L’ Enfant travels to Mount Ver- 
non to show “aon Incompleat drawing only 
correct as to the Situation and distances of 
objects.” But here, m fact, is the basic plan, 
for the President's eves only, Washington is 
well pleased. The scheme will be little altered 
during the vicissitudes that befall L’ Enfant in 
the next elght months; for the next. two centu- 
ries it will be a bible to capital planners. 

As L'Enfant’s memorandum explains, he 
“firet determined some principal points to 
which [ wished making the rest subordinate,” 
These heights will receive the Capitol, the 
President's house, ancl Lincoln Park, pro- 
posed location of a z¢ro-mile marker. 

He next “made the distribution regular 
with Streets at right angle north-south & East- 
West.” He then opens diagonal avenues from 
the principal points to “connect each part of 
the City with more efficacy by... making the 
real distance less.” Each square would be 
Within view of the next, permitting a “resipro- 
city of sight.” 

A tree-lined promenade ¢preading west 





In L*Enfant’s plan the Capitol (above) and 

the President's howe were clearly visible high- 
litht= of Pennsyivania Avenue. Loter, President 
Andrew Jackson placed the U.S. Treasury 
building beside the presidential manston; 

a wing ddded in 1460 (facing puge) blocks the 
wew of, and from, the White House bevond. 


Loe 


from the Capitol to the river will be lined with 
elegant buildings. This is today's Mall, site 
of Smithsonian Institution. museums. L’En- 
fant was probably remembering thé chateau at 
Marly near Versailles, where a Loos ATV pal 
ace overlooked a mall embellished with basins 
and lined with guesthouses for nobility. In 
America L’Entant’s promenade will be a 
“place of general resort.” Washington pub- 
licly places his stamp of approval on L’En- 
fant’s vision when he rides the aren with the 
designerand Ellicott on June 28. 

Summer passes in atrengy of activity. L’ En- 
fant conducts surveys. “to determine the ac- 
Cute angles & intersect lines with exactness,” 
His men maneuver around the capital's first 
tourists—“daily visitor both natives and for- 
einer viewing the future site of the Capitol, 

How to pay for the city remains a problem. 
The sale of Ints will raise money, Washington 
and Jefferson beheve. L’ Enfant has doubts 
In late August he brings to the Presicent the 
manuscript map that we now commemorate, 
reminding him it contains the ideas “which 
met vour approval at the first begining of the 
business,” Then he enters the political fray 
over financing. Eventually 15,000 lots will be 
available, L.’ Enfant reports, and could bring 
in an immense sum “if cautiously managed." 
Don'tsell vet, he advises, but borrow asum on 
the credit of the property itself, Washington is 
adamanttosell, to keep the project moving, to 
keep Philadelphia at bay. 

The next meeting of the commissioners, 
attended by Jefferson and Madison but not 
L’ Enfant, produces major decisions: The sale 
of lots is set for October; the city i named 
Washington to honor the first President; the 
district 15 to be the Territory of Columbia 
Streets running north-south are to be num- 





bered, those going east-west will be lettered. 
Jefferson likely contributes this scheme, intro- 
duced at Richmond in 1780 when he was gov- 
ernor of Virginia. L'Enfant is asked to have 
10,000 copies ofthe map printed. 

Even more tasks are loaded on the designer. 
Draw plans for major fFuildings, hire workers, 
lease ao quarry for building stone, finish the 
survey of Aventiies. And as a personal favor, 
Washington's secretary Tobias Lear asks, 
would L' Enfant please purchase some lots for 
him and for Massachusetts friends 

L’Enfant does this favor. But few other 
buyers attend, and only about $2,000 is raised 
thal day lL. Enfant dors not display his TTL), 
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Difficult to the point of insubordination, L'Enfant was dismissed in 1792, died in obscurity 
im 1825, ond wos buried in Maryland. In 1909 he was reinterred with full honors in Arlington 
National Cemetery, where his monument overlooks the city he planned for posterity. 
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Isn't it time you got comfortable 
with advanced technology? 





Introducing His new Ford Crown Victoria. 
Roomier. Better handling. More fuel efficient. 


lis even roomier, qudeber jolerior welcomes VES Roeps your wheels from ti Fei be 
and surrounds yuu with driver frimndly con- during hard braking, Trae ie | Assist wees AHS 
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lechnology that separates the new Ford leHture, IMDroOVeS | wl at hi spree 
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Ford. The best-buill American cars... 
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You’re driving by that 
like you do every day, 
asks you what they 
answer that you’re not 
occurs to you that you 


It also occurs to vou 
that you don't have the 
fi MEST idea how to ent’) 
about finding out 

Well, we Gin'bsay we 





acess Dame you. Over the 
vears, Our industry hasn't exactly been 
noted for open doors, much less open 


dialogue 


Others are offering tours to anyone 
interested in a firsthand look at the wa 
we make, handle and clispose of chem- 
icals, Because, ultimately, the best way 
lo answer your questions about what 
goes on behind the walls of our plants 
is to show vou what goes on behind 
the walls af our plants 

We're opening the lines of commu- 


chemical plant, just 





when one of your kids 


make in there and you 
really sure and it 
probably should be. 


Bul recently, ihe member comparues 
of the Chemical Manufacturers Asso- 
ciation have taken some crucial steps 
towards changing that, Through an 
effort called Responsible Care 

Many of us, for example, are now 
regularly holding communitv meetings 
Which give the people who live near 
our plants an opportunity to tell the 
people who run them about their fears 
and concerns. And to ask questions 0 
the people who actually nin the plant, 


day in and day ou 


nication in other ways. In some cases, 
quite literally. Call 1-800-624-4321 
and we'll tell you how you can find 
gut what your local chemical company 
is making. We'll also send you our 
Responsible Care’ Brochure, which 
details other wavs we're working to 
keep vou informed 

So. that the next time you're driving 
hy that chemical plant, like you do 
every day, and one of your kids asks 
you what they make in there, you can 
tell him Hin te T pon 


| The Chemical | 
Manufacturers Association. 


We want you to know. 





Forum 


—— 
“Ramses the Great” (April 1991) was very imfor- 
matrve and brillianily illustrative. But to term o 
king “great” mainly on his prowess as a builder isa 
contradicion in terms. The primary duty of ameon- 
arch, by any standard of civilization. is the better- 
ment of his people, To exploit. slaves to create 
stupendous structures for personal glorification ts 
hardly o sign of greatness. Kings like Ramses [1 
were arguably retarders of societal reform and are 
not ancestors humankind should be proud of. 
Vivek MEHEA 
North Dartmouth, Massachtovens 


Many books gloss over Akhenaten’s physical 
peculiarities as a transiormation of Egyptian 
art. When the Tutankhamun exhibit came bo the 
United States, | observed that several of the Tut 
statues showed womanly breasts. My subsequent 
research suggests that in the lost four hereditary 


pharaohs of Dynasty XVILL. enlargement of the 
breasts. (gynecomastia) was actually representa 
tional! and indicative of a familial abnormality, not 
an artistic convention (Journal of tte Amencan 
Medi¢al Association, July 11, 1980, pages 160-04). 
De. Beenaping #4. PaAuULsHOCK 

Medical Center uf Delaware 

Newark, Deiawmenre 


In speculating about the parting of the Red Sea 
during the Israelite Exodus from Eeypt. you sug: 
gest that nothing beyond a chance shifting of the 
winds was responsible for the rout of Phorach’s 
Pursuing army. This is jarring to those of the Jew: 
sh and Christian faiths to whom the event repre- 
cents a miracle of God. My suggestion: Stick to 
peography and leave the exegesis of the Scriptures 
to the theologians, 
Tim: ROvAPPA 
Rasion, Massachuserrs 


Last October my wite and | fulfilled a lifelong 
dream to visit Egypt. and | have beoume obsessed 
with the country. As Florence Nightingale wrote 
during her journey up the Nile in 1849-30, “One 
wonders that people come back from Egypt and 
live lives as they did before.” The companion arti- 
cle on the Sphinx proved that we ore still learning 
new things about the enigmatic Ramses IT. 
MaAnc Derry Hasmeouce 
Lawrenceville, Georgia 
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|. Worldwide serene 
?. Hand-Delivered Retunds. 


David Lamb captures Amenca and our hearts with 
“A Scason in the Minors.” His summer journey 
through the minor-league parks is o. vircation 
dream come true. His words and William Albert 
Allant's pictures express the feelings baseball 
evokes from true fans of the great American 
Paste. 
Patt M. React 
Pacifica, Californmiq 


Twi surposed and disappointed that you would 

spend so much space on baseball, a subject well 

covered elsewhere and in greater detail. Against 

the importance of saving the Sphinx and our food 
supply, it if really minor-league stuff, 

Bon Formas 

Monmouth, {Hinata 


Asa veteran baseball wile starting my 2 ist season, 
i have spent 18 of those years with my husband 
through his days as a minor-league plaver, tman- 
ager, and eowch. Through the good ond the bac. 
there sno other life like it. Now my husband ts in 
the big leagues, but we and our sons will never 
allow ourselves to forget the minor leagues or the 
wonderful peaple we met and pliryed with, 

Mes. Lio Mazzone 

Rawlings, Maryland 


Law Mazzone naw coaches forthe Adunatd Braves. 
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1. Worldwide Acceptance. 


The city [ive inis currently balding fora Triple-A 
baseball team. The issiec bas been burned in 
bureaucratic bumbling and the flip-flopping of 
support from one clay to the next from city council- 
lors. Ifonly they would read David Lamb's article 
Instead of arguing over stadim costs and public 
support, they might gain some fecling for what the 
game is all about. To paraphrase the movie Field of 
Dreams: “Th you build it, they will come.” 
Pat V AUGHN-SOO LON 
Citawe, Oita 


[think | am falling in love with America and with 
that game called baseball, even though [ve never 
been to America or within cooce of anything todo 
with baseball, Uniti the day comes when | can sce 
both, PTLcontinve to read with wonder what could 
be the most informatve magazine in the world, 
CAMERON KEATING 
Aanay Bay, Tanai 


Genetic Erosion 


Robern Rhodes’s “The World's Food Supply at 
Risk” was sobering, but a parallel problem with 
the penctic crosjon of our livestock is no bess.conm- 
pelling. Indigenous breeds have been improved or 
replaced by single-purpose strains that require 
sophisticated management, high levels of nutri- 
tim. ample clean Waller, and antibiotics, vitamins, 
and other growth enhancers. There is no animal 
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?, Hand-Delivered Retunds, 


3, Supports the U.S. Olympic Team. 


only can you feel confident about the cheques you 
carry, you'll also have helped our Olympic athletes 
in their bid for victory in “92. 

So now that you see these travelers 


On the tace of it, Visa Travelers Cheques 
and the travelers cheques from American Express 
appeat to be the same, 

But the reality is, whenever-vou buy VISA 
Visa Travelers Cheques, we'll makea cheques for what they really are, your choice 


donation to the U.S. Olympic Team. Sonot ‘WOR DWE: SO should be clear. 
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gene bank mn North America similar to the plant 
pene bank, and there are no wild relatives to pro- 
vide genetic infusions. Fortunately, nonprofit 
groups such as curs are handing together to help 
form an umbrella agency, Rare Breeds Internma- 
tional, to share stmitegics to safeguard livestock, 
Donato E. Bixny 

American Minor Breeds Conservancy 

Prttshora, North Carola 


Even backyard gardeners can help reverse the 

alarming loss of plants. [f they sought out older 

heirioom vegetables, which replicate themselves 

from soed, the facing-art of seed saving would be in 

the hands of ordinary people, anda broad range of 
valuable genes would be in wide circulation. 

Ter Duss 

Horticulture Magazine 

Boston, Massachusetts 


The Heritage Seed Program in Canada searches 

Out and preserves heirloom, rare. and endangered 

plants. For example, our members rescued from 

Nowa Seotia the Old Dutch pole bean, which 

people used to string up and dry in their attics for 
soups and stews. . 

HearHer Apree 

Heritage Seed Program 

Unrondge, Ontario 


A Swiss organization, Pro Specie Rara, collects 
old seeds and takes care of old, neéar-extinct breeds 
of animals. People can order seeds to plant, and 
farmers can breed animals adapted to their region, 
Erica (ron 

Hedingen, Switrerfand 


Feeding the world's hungry is not a technological 
problem of production. Existing agricultural pro- 
duction is more than sufficient, cven in many 
famine-plagucd countnes, to provide everyone on 
earth with an adequate diet. People are prevented 
from feeding thei families because of political and 
economic inequities, Fither they lack the cash to 
buy food, or the most productive land is used to 
gTOW cxXport crops. 
RACK CERSHUNY 
Organic Farmer Magazirte 
Montpelier, Vermont 


Today one out of every ten persons is fed by the 
increased harvests that the miracle strains of rice 
have made possible. By the year 2020 some 4.3 
hillian people, more than half the estimated 
world population, will depend on nce for most of 
their food, Global rice production mast rise 
from today's 470 million tons to 760 million tons 
annually just to mamntain current jevels of nutn- 
non, which are already inadequate. 
| Tuomas R. HAkGRove 
International Rice Research Insnnte 
Manila, Piilippines 


Could the proud founder of the Liniwersity of 

Virginia actually have misused jnfit'y as cited on 
page &3 in “add an useful plant to it’s culture™) 

Davin A. SHOT 

Alacmfield, frowe 


This wsage—taken from the original Jefferson docu- 
ment of /SO0— waar core ir fis diy. 


The photosriphs are very good in “Cradle of (on- 
querors,” but too few. How can readers form an 
idea of the magnificence of the stenery without a 
panorama of the snow-covercd Sierra de Gredos, 
whose meltwater in some villages courses through 
Channels diveried to every front door, ora picture 
of Trujillo with streets lithe changed since the time 
of Pizarro? What can readers learn of the forma- 
tive presence of Arabs and Jews in this part of 
Spain, the latter exemplified in Hervas with 
its narrow passageways in the Jewish Quarter’? 
Mary VARELA 
Madrid, Spain 


Falcon Rescue 

As unfortunate as the effects of DDT on birds may 
be, it important to put its use In proper perspec- 
tive. Since 1942 DDT—by talline disease-nidden 
monquitees, ticks, and fieas—has saved millions 
of lives in Inelia, Pakistan, Sri Lanka, and other 
counties and probably thousands of American 
troops who would have contracted mularia, 
typhus, or bubonic plague during World War IL. A 
potentially catastrophic typhus epidemic mn Naples 
in [94 was checked by DDT, a feat without paral- 
lelin medical hustory, In-addition, DOT, which ts 
relatively nontoxic to humans, Acts as an anticar- 
cinogen. Thus the small amounts of this substance 
in our fat may actually have a protective cHfect 
against carcmogens. DDD, a related pesticide 
once uted in California to control biting Mies and 
Mosquitoes, is sometimes even used as a drug. 

mitotane, to trea! adrenal cancer. 
Gorpow W. OmmaLe 
Professor of Chemistry 
Dartmouth College 
Hanover, New Hampshire 


Although your map shows no breeding pairs in the 

Vancouver island trea, we have been observing 

peregrine falcons along the cliffs af Gabnola 

Island on our wildlife cruises for years, and wimest 
on i daily basts this spring. 

Davin barrens 

Annie, Aritich Columiia 


Leder should be addressed ro Forum, Manonal 
Geographic Magazine, Bor 37448, Washington, 2 0. 
200732, ond should include sender's address and 
reicphone number. Nor all eters con be wed. Those 
thatarc wifloften be edited and excerpted 


National Geographic, August 190! 


Invest in the future growth of America. 


For over 200 years, the natural resources ol 
America have been rewarding us with a rich and 
wondrous ltle. And the breathtaking beauty of the 
lind isc, may be the most wondrous reward of all 

But the beauty thal was once common across 
ur land, is slowly disappearing. 

In many parts of our country, the land can no 
longer be recognized for what it onee was, [hats 
why, twenty-two vears ago, the America The Beauti- 
hu Fund was founded tor the preservation and res- 
toranan of the natural wonders of America. With 
your help, we can keep restoring the land to a state 
ihat ihe past once knew, And preserve itso future 
generations can see for themselves, whatitss that 
made America greal 

Support the America The Beautiful Fund 
Phe future ot ourland may depend on 11 

lo send donations, or for athe a, 


more information, write to Pa: Th. 
ga iy , A 75h od i = “a 
America [he Beautiful Fund, - =e 


14 Shoreham Building, “, 
Washington, DC. 200008 














“SACRED CIRCLE" IS AVAILABLE ONLY THROUGH YOUR A Maurie) transheniaa. WICH 





WORKSHOP DEALER. PLEASE CALL OR WRITE FOR MORE INFORMATION. 
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CREP CI 









SACKED CIRCLE tye Be Dolittle 
Send Py Hie itis! and Coens Nerd, 26 oa ge yeh | SIS Si in Canada $395 + G45T 
Editon Sears bombed fo the mimiber of pemtis ordennl! behoeen August]. 1997 aml Septonbrr 3M). 199) 


Acnarpinitead bya commpienentany fullsloreth pidteo “Sacred Ciorche: Consercing Matures Delicate Balance 


The [99] Greene Wired Persone! Comrccion'” rrr 





nc coplores fhe pris ean anal faces ci ercininnceiel! comin 


" he sacred circle ts the cirele of life: the delicate Heread that tonites all living tings, Only mean date the 
idheence fo protect and preserie if. Oty he can be the Seeperof ine sacred circle.”  —Bev Doone 


Weare pleased to announce the latest limited ecition tine WAT af an, burt alse @ symbol tor the enicnrcninent: fa 

an print by Bey Dootitthe. North Aamernica's bescinge artis promt! a heaithier world lor generations to come 

In print To the American Indian, the orcke was a sacred Partial preeeds will be donated by the publisher ta 

Winthol of harmony with rabies ard all Livin (hangs bene! cumervation education We invite you -fo join 
For all of ua, Sacred Ciicdle con ne only be «a bei With wt on Satna Co iecle 


THR UREEN WICH WORKSHOP LT 
7S) Victoria Park Avence, Unit 6 
Scarbormuch, Ontario MEV IEA 


THE GREEN WH WORKSECIT, LINe 
W) Lindeman Drive 
Trimbnll, (CT Det 





Ror more ifoonmnahon in Canada, call toll-hoe (Ai) AOS PRS 





GOODY EAR EAGLES HELP IMPROVE THE FINISH 
OF SOME OF THE WORLD'S GREATEST CARS. 


Mercedes-Benz. Ferrari. Jaguar, 
Corvette. They all have one thing 
1 COT Oon: 

Their choice of tires tor their 
ultimate performance cars 

And that cheice 6 Goodyear. 





[tne wnarent teppeorern The tact is that cars equipped 
heat " with Goodvear racing Eagles win 
More major Mices in mere major 
series than any other make of tires. 

And the Goodyear Eagle street performance 
radials are chosen by more car manubacturers fo 





thei top-of the ine 
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Peromiance Cit Chan | LTS eee. at oll hi FE pr eidied Friry Pi Lit 4 rig ! wine 
any other make of tre, —— lng rgtladeen ted ah cere od aattagka saad i 


This overwhelming preterence tor Goodyear 
street Eagles is the result of extensive comparisons 
to. discover just whose tire will pertorm the best. 





And the answer. more often than 
not is kate. 
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GOODFYEAR 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEA. 
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Census Finds a New 
Major California City 


n Cabtoma these divs, bie cies 
ire horn bn less than o decide 
Morena Walley in southern 
Cahforma’s Riverside County had 
aamere 28,120) people tin 1980, More 
than 9,000 new residents later— an 
increase of 322 percent—it has SW) 
miles of streets, supports two school 


seatems. find has winded the rinks of 


what the U. 5S. Census Bureau calls 
“major cites” — those with poprils- 
tons TOP PnE ie) Ce 

The 190) census emphasrecs Cali- 
feria s position (be the fastest erow 
ing Mate, Six ofthe ten major U. § 


qhies withthe most rapid growth are 


withinite borders: Rancho Cuca: 
mone, Escondido, Crcunsade, Hei 
berefield, Fresno, andl (hola Vista 
expanded by more than 6 percent. 
The losing cities on the population 
owrepstakes are mostly in the Mid- 
west und Fast. Detroit's population 
dropped by 14. percent, (hicnpn s 
hy 7.4, Baltimore's by 6.4, and 
Philadelphia's by 6.1. And five 
qiies lost then Disnes on the 
majoroty roster: Columina, South 
Carolina; Davenpon 
lows: Puebla, Cealo- 
iN rhito: Roanoke. 
Virginia; and 
: Youngstown 
Cini 

































































Helping Mexican Indians 
and Rain Forest Too 


he Lacorndona, Mexicu's 
largest remaining tropical 


rain forest, lies on the Cruate- 


mile border. It holds abowet 400) 
Lacandon Indians; whose territory 
hat shrunk i land-starved sectlers 
hate poured th (NATIONAL 
Orpooiarnic, Lictoter (Yas), 

The Indigns Won exchusive use 
aft their traditional lands from the 
Mexicin goverment in 1972. But 
they sold thei muahotany trees to a 
state savonill, which hastened the 
Jdenmusé of the forest woti! the mill 
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a ee 
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closed in Poa 

[In the past 3) 
Vers the pop 
nian in the 
ore Aas swelled 
from 10,000 to 
(St) (WW). The 
Moone LaThors 
have climiaheel 
the fortility of 
the coil by relying 
on slish-ared- 
DIT) practices. 
NOW Cheir corn 
Peis 2nd cattle 
Pastures are 
pushing inte the 
AS OLR -gcre 
Mantes Azules 
Hiosaphere 
Reserve, on orally proheched fren 
in the heart of the Lacandonis. 

To preserve this isolated region 
Pesce han approved the tunneling 
of almost a milbon dollars 10 a 
Tee Arch. station to promote 155 
destructive —and more productive 
morrculiore methods as well as let- 
ter ways to protect the forest's 
diverse plant and animal life 

‘It's a beachhead from which we 
can help the people sustain thei 
livehheel While we all work to dave 
the forest.” ays Martin Crochel of 

Cornéervathon lntermnational, a niun- 

profit group that helped initiate 

Ihe PromMim and continues to 
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INTRODUCE YOUR PAENDS 
TO NATI ONAL GEOGRAPHIC! 
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Geographic 


An Antarctic Forest 
Grows New Theories 
twee one autumn’s leaf fall a 
maement ih time in the Trans- 
dfitarctiic Mountains. But the 
discovery of lavers of souihem 
beech leaves two to three million 
years old 4) noules from the South 
Pole threatens o long-held notion 
th An icin Ste Gap fas been 
int peliaca for about 14 million vears 
The leaves (bolow) Wer unoo 
Ard loet December by the same eci- 
entmts who five Venrs carter tound 
Loaalirel eet hi wind i ihe ne 
tired near the Rearndmore Glacer 
[(GEecRAPHic, Joniaary I¥87), Expe- 
dition lender Peter-Noel YW 
Ohio State University save the 
leaves bolster his research group's 
theory (hal feniperatures to Antane: 
tia Wore much warmer much later 
thin has been thought 
Exucthy when the comtinent’s 


cbh ol 





cone to average 
LOPE below zero 
—as they hie 
chr — bs aT 
unknown. Ey 
Wich & cri 
leaeue Dovid M 


] 


Harwood of the [ini- 


versity Of Nebraska notes what it 
would have to be at least St) de 
whirnel 
ree nn studies Will help revenl 
climate changes 
Harwood pdd 


for beeches to grow 


po a PY 


Found: A “Missing” 
Hawatian Volcano 

covets chOmitivels 
located ihe nmussimat twin oH 
FP Kohala yolcano west of the 
Mand of Hawi. The underwiter 
mountain tr colled) Mahukona 


we d 





Ap 


SUITE, temperatures 


Webb ane 


Phe absence of Kohala’s twin had 


been purtliog, bocuse it repr 
asnted 6 gap in one of two parallel 
chains of Volcunces that run along 
the southern Hawai islands. A 
biely cancdufate was twdentited in 


CTA APeCA Tay he 
euinhitied i Hors Weinnauh, SaATmNA 
Har Trees Wik 


jd inelice ih 


THERES | 


GAAP ir putin 


ington, 1, C. AG, gad shew 


BOT) oe aed felicia 


the carly 1OSOs when bathymetric 
surveys revediod an uUNndersce moun- 
tan about 0 moles west of Rohuls 
Acre Michisel Crartia of the Lm- 
verkily of Hawi wr Mars Kore ert 
Woods Hote Oceanonruphic [nstitu 
thon have wed o submersible te dive 
on Mahukeonasa. named for the near- 
Rocks recovered from 14 
iuimmt— 3 40) feet beneath the 


mal parce 
Cea sortie ore inched 
bear the ¢ecochemical signature com 
mon to all other volcannes in the 
Hawaiian Islands 

MEnOKOna test erumed about hall 
Amilo Vears ago, Garcis aay 
On fanch it would be impressive. 
measuring about 12510} feet from 
base to summnit. Bit Mauna Kea— 
Hawaii's highest peak —extetids 
21 M4) feet trom fase to summit. 


[3B feet of it above the sea 


be | 




















National Geographic, August foe] 
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Chesapeake Skipjack 
Fleet Nears Extinction 


nce there were |S) working 
skipjacks (above), gracehul 
, TNT oops wiih clipper 

Leche fuel tee tiomerti lar bee ool 
munton muainsals. dredging forthe 
rs that lined the 

¥ (GEOGRAPHIC. 

Dut a contiry- long 


ely, [ites Re 
Chessiie seake Fiu 
Cichoher [air 


dechne in the ovster tarvcst—from 
il million boshels in 1 RSD to abou 


400,000 for ie post several veart 
has bromhta drop in the ronber 
of skipjacks ten, Choly about 2) 
Still work the bay, a boandtul saul 
Ws Mecca kl eralt 

Phe major causes of the oysicr 
decline are two parmates, called 
th and derma, that ire hom less 
no hima fot kill oysters. “ow 
ah en Riésel] Dive takes out his 1) 
VOTO SKIP CK Aatiryr, he reck- 
that 32 tushel¢ af oveters “a 
andl GO huishels “o 
eel day, Dhe legal limits 

To avedd owverhorvesting and to 
help keep the (Meet in fusness 
Ww terre a Dive dee. requited to 
so oyeterine four divs dat of sit the 
Old-fashioned way: dredimne ons 
onder sail 

‘Secing o skipjack 1 like 
watching a Ennol Flyon movie,” 
Hove Tot Ress of the Marvisnel 
Department of Salural Rescurces: 
~Thete $30 much Toman and 
pode.” Bult. she-odds, “my gull 
feelitig is they're almacat history.’ 
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How do you determine the va 


money? Is it the time and effort tt 
ta 
hat you can buy with it? 





<es you to earn it? Or perhaps 





Ww 
At Saturn, what your money 
means to you 1s something we 
think about every day. Because it 
were not giving you more value 
for your money than, say, our 
import competition, we're Just not 
doing the job we set out to do 
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| HE SATURN SERAN ip ihe 
no oy neti ahr a 
iii) car eos Be live 4} 
adel eon, fer earlier 
own by at SOC 7.9. 
iter arene which preade, 
plentvof power ana, oeth sts 
sporty 5 -ipedd manual 
onside Proies 
an EPA-estemated 37 mpg 
fpewoy ded 27 ee cet 
Like all Saturn cars, tpe SL 
nome? protected ova wo 
dedwcrifle 3-year 35,000 
Arle Deeper to banter 
lreited wirranty, 24-hour 
routidiicdle aesitance, ahd d 
Wedel FOt-ectle mosey 
hack puaronter” Shor 
arwrd, ond you i) dee frat 
fe AL far one dotnet 
advantage onder the 
Caarhetntiront —d Price cey 


a7.905" 


when WC started Saturn. Or, as one of our car 


Cl rer ir 
ih & Hladal 





pricing team members, Shawn Woodard. puts It: 
You can't just give people a low price. Or 

just high quality. Or just good service. Real value 

means you ve got to give people all three.” 


Now, we can tell you the prices of our cars, 


and we think you'll like them. We can promise 
you high quality, but you'll have to see the cars 
to believe us. And as for whether yi ur 
enye My A isit to a Saturn showroom, there’s CATIRN 
really only one way to know. But it’s easy enough 
to find out. Just come in for a test drive. 


A DIFFERENT KIND Of COMPANY. A DIFFERENT KIND of CAR. 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


A willkanwh Sew 4 pbreiely | K 
lisher ie searching for maniiserip Nis wort tr 
ol nublieation. Fiction, mon lelion, poetry 
huveniies, bravel, Weieritil epaitiinbboartl jared 
ovon cantrov iecary sub roeis will be rons 
ore ey fu fae a bos bent min 
ready tar publie jhicwt bert | 

‘ett 7 ata Would it 


A tree tcwklet 


YANTAGE a ry 
516 W. dth St. New ’ 


CHOICE 
MAGAZINE 
LISTENING 


This FREE senice—tor anyone deprived of 
the joy of reading Oy loss of vision or other 
handicap— provides 8 hours of audio tapes 
every ciher month with unabridged selections 
from over 100 pubtcations such as THE NEW 
YORKER, SMITHSONIAN, ATLANTIC, anc 
NATIONAL GEOGRAPHIC CML subseribers 
Adve Deen reading the world 6 bes: minds for 
Over a Quarter century in selechons Dy writers 7 
such as Saul Bellow, John McPhee, Annis 
Dillard, Grace Paley, Wiliam Styron, Seamus 
Heaney and Russell Baker 


The special 4-track cassette player is provided 
ee, OF PEnmenan loan, by ihe Library of 
Congress. For infarmation, write: 


Support 
research. 




















CML, DEPT, 15 
85 Channa Drwe« Port Washington, NY TOS0, 
or call (516) 883-8280 


\ e) CHOICE tt) American Heart 


TALMENG MAGATIN WL Association 
A TALAING MAGAZINE | q 








Why it takes legwork to 
flatten your stomach. 


You can't reduce stomach fat 
by exercising abdominal 
muscles alone. 


Reseatch has chown that ‘ i "7 = oo”. ae yO rok 
ererises that work only the - 






sbdomings rertion are nat Free information. 
affective Thes simply cden't Callior write ws botay. Well 
involve enough muscle mass t sen) yuu acfroe brochure and video 
that descnbe how NordicTrack can 


i 
flatts nl wou SLomach net make vou 








LAC CUTS TOCRseaAryY LO LPI Tat 
Instead of Tattenine. Laey mere, 
‘rent hen underlying muscles, 
Broviding no reductian pm furth, 
latiolds, or tote) bey fat 

perce brag 


v 
2 = Be lL beep aom &F a 
look AND Te VOL? Tees 


The exclusive | : The Worte’s Best 
NordicTrack’ total- - . | Aerobic Exerciser, 
body aerobic exerciser 
is the most effective 
way to flatten your stomach. 
hee botal-nody motion involves all ‘ & Brochure 
major body muscles. Which means you bun oO Fo 
mare body fit in less-tiome than with any 1 S00 328 5888 
other in-home exercise machine. And while 


Call or Write for a 


FREE VIDEO 
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L OWN A COROLLA. 


Levenaiieady ohn one, you know what it’s ike te drive one. If 
ae Tote. The Corolla has a standard feature mot found in 

| anyother car in its clase —lovotas reputation for 
reliahility. We wrote the book an it. 

“T love what you do for me. 
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Recycling Chips Away at 
Mountains of Plastic 

i aa mT plastic La milton tone 
efit thrown out inthe U.S 
each yer, represents 

im tty 






metericiel perk mine 


é ton for discarded plastic to tum it 
into everyihing from carpetiog to 
tenitis-Ball felt. 

Yet mst OF thm lucmiive marke! 
foes begzing. The recveling rate for 
Plastic is only 1.1 percent, compared 
with Le percent for all other recyela- 
ble materials, The protien: [ts 
bulk makes plastic expensive to 
SOlect ind transport to recycling 
Centers and there it must be pains 
lakingly hand-sorted 

Rhode isiind ws ove 
irowbiacks. At the state s 4.5 
mullion-dollar Matenals Recvcting 
Faciity (MEF) plastic containers 
cap a mound of steel. alumnut., 
nd glass also awaiting processing 
fubove). The MRF sonoentrates on 
two widely used types of plastic 
chopping milk oF Waller jugs int 
flakes sold to mmnke highway cra 
Hor Pipes and flattening plashe sada 
bottles that eventually beoorne 
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roomie such 


polyester fiber wed in steeping bags 
and other goods. | he plant pro- 
cesses about 1.900 tors of plwstac 4 
year and sells it for $140 te $220 | 
ton. That helps 
break even on itsoperaiing Gosts 


£45 a ton for reevcling all miatenals 
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Beetle’s Blast Works 
Like Hitler's Buzz Bomb 


nVvihing unwise cough to ces 
turh a bombardher beetle ect: 
densed eth a boing chemi- 
cal jet frome backside. “hemical 
cooladist Thomas Ener of Cormell 
Linverity, who colleots the beetles 
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hing wel 
La 
scrim, he days, “hat yoo oo wer 
ler Whalihe heck i geane of.’ 
Recently Exner and hrs curb 
Laeues | 
lel between tbe oiaect"’s chenuca 
NgZMccnne and the VWworh 
War Ll Genmnan ¥-1 fiving 
bomb; Aided by the lare 
Harold Ralgertim and tus 


fimed high-speed cameras 
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the tesearther recorded 
hoth the ound and the 
with) fury of the beetles 
bloasts— nuctble pops anc 
putts af amoke. Thev dis 
covered (hal some sors 
Ent sprays in wiolemt 

Sil SCHL 





Within their albstomens (wo 
hammers stare cnemical 
regctonts. When the bectle 
fires, the chenucals mim to form 
berauinenes that arc repellent 
to preditary ants birds 
Togs, and mice, 

a at eo POT TOM an Merten 
Chemical reaction also powered the 
V'=1, but the beetle’s engineering 
muthatied Hitler's 


thine too, 
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Undersea Sound Waves 
to Test Global Warming 


Ws the earth heating up? Debate 
wmimers over the effects of un 
fimiapneine bylop et ereen- 

house gases. Aur. land-surfaoe. and 

tca-suinace temperatures Muctuate 
prentiy, Butsuch viriations aro far 
emdller in the deep ocean, where 
aciontits seck to mensure posetsle 
worming with powerful sound sip- 
nak herd halfway pound the world 
Led by Walter H, Munk of the 

Scripps Lastitwiion of Oceanogria- 

phy, an mlermational team uses wu 

hasic Pninciple: AS water Warn 

SOU trivels faster through it. The 

team hopes to tronamit sound 

through the octans periodically for 
perhaps galecacde and chart changes 

im the travel time. [he time will 

decrease if the deep seas eal wp, 

confining global warming 
In a first test last Jonuary near 




















aptly mucmed Heard Island, sip- @ Tntalsing sbation 
nal send fron O00 feet deco were Direct musth iif toad sede 





received By A network of mterta- 
tional listening posts (nght). Some 


Sound Waves made an 1] ,(Wa-mile Ajdo Leopold sat enthralled, dawn Amber Time Caps ule 


1 S-OUr trp. Amid concern that and dusk, at the courtship display o = i) ae te 

minne manmnals could be hernend the mabe American ate Daemon Doubles Mushrooms’ Age 
ny ine Tnoghom-ke tone, imonitor spring sky dances, as he called odelicate are mushroome that 
Ing ship tound no conplants from them, are now far fewer for these they dissolve ina bhink of time. 
nearby whales, shy. rotund tirds, whick huve Pheir origin. it was thought, 





declined in the past 25 dated back some 20 million years. 
yours ty atitth in the Mol But'in [984 2 golden window 
West aid more than a third opened ito George ©. Pomar, Jr., 





in the East a paleobiologist at the University 
Urban cdevelopinent ts of Califomuis at Berkeley. He exom- 

partly to blame for the ined a lovely piece of Dominican 

bird's plight: in addition, Republic amber encasing a mite 

MAY Peindinine forests (below, at top). Aut within the 

have become tow mature amber lav aereater treasure —a 

forthe woodcock. Burt rarely preserved ancient mushroom 


Womdlind owner canhelp estimated to be 40) million years old, 
boing back the wooloocks proving that these fur: are twice as 
Sage. “They need anixof venerable as once beheved 
habiturs.” says Rion Bur- 
cc maT. BRUGE Odean oe |= OTT Ol the Ruffed Grouse 
society, His proup has 


Sky-dancing Woodcock joined with the U, 5. Forest and 








ier _ Fish ond Wildbte Services to clear. 
Needs Habitat Help cut siminll strips through old forests 
7 Pandup he pecs, ihe spirals They encourage private lamdowners 
steeper attd smuiller, the ta do the same—ideally near mcist 
Pattern huder and str rich in carthwonns, on which 
louder Then, without warming, Wwoolcocks gorge—creating a patch 
bet ture lets levels otf and work of clearings, brush, and WOUne 
returns.” In the 140s naturalist wiods for nesting. ; 
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You sored perfect: Because Intel is the Sovif you want all thar working foryou, 


worlels leider in microprocesscr design ancl make sire the 35084, 366 or 456 computer von 
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duced the first microprocessor. And when il Insikhe. [nite 


comes to investing money into the techinolosy, 
Intel is first again, Giving you the assunince 
that with an [ntel microprocessor inside your 
computer, you'll hove the power ancl compatibility 


to take you into the future The Computer Inside: 
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Minitran is the smallest transdermal 
nitroglycerin patch ever made. It’s thin, 
flexible, clear and hardly noticeable, It 
stays on until you take it off, even in 
the shower or when swimming, And 

it should cost less than your 

current brand. * 


People preferred Minitran more than 
2 to | over Transderm-Nitro’ and 
Nitro-Dur" in a survey of 
nitroglycerin patch wearers.’ 


AN Tramedermal nitrogivrerin product: aro being marketed perulend firma) 
Mvaliiadion af effective ber the FLA, 

"The current pobilisieed average whotesabe price [ne Minetren ie eae tin that 
uf Teahederni-Nitrs wet SiteeDher Hetell pricing may vary from community 


lo SiimUsety ied may ect Cit aires bo Use pale. Traederni-Nitrn is 


a feelered toutemark of Vite Pharmaceutics! Company: itre-Dur, af hey 
Piartieneticals, [err 


‘Chihurnad Terapewiien, Vol. 1), hea, 1, 1980, pp lal 


Pine oer acecett jade fier entimery of prescsthing mination 


EVERYTHING YOU ASKED 
FOR IN A PATCH. 














Want to know if Minitran is right for you? 





Ask your doctor or pharmacist. 


MINITRAN 





(nitroglycerin) 


a 


TRANSDERMAL DELIVERY SYSTEM 


O47 MG/HR. O98 MGP-HR. 0.4 MG/HR OO. MG/SHR 


Preferred more than 2 to 1 over 
Transderm-Nitro and Nitro-Dur. 


4M Pharmaceuticals 


OM Health Care 
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For a limited time, when vou buy any Maytag washer vou ll get a M+year 





money-back guarantee. If your transmission stops working anvtime in the next 


10 years, we ll give vou your money hack So see a Maytay dealer for details, and 


lake advantage of an offer that wont last,on a washer thar will MAYTAG — 


